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Abstract: Pilot experiments on secondary effluent from municipal wastewater treatment plant were carried out to study three
typical denitrify fliters DN biofilter deep bed DN sand filter and continuous flow sand filter. Methanol was added as external
carbon source and all filters could get effluent TN less than 5 mg/L. Insufficient carbon dosages could cause accumulation of
nitrite in effluent. When the concentration of influent nitrogen was general 15 mg/L. DN biofilter deep bed DN sand filter and
continous flow sand filter were suggested to operate under filter velocity of 8 m/h 5.2 m/h and 6.2 m/h respectly; eternal
carbon source dosage were 4.28 3.0 and 3.2 gram per gram nitrogen removal and the relative denitrify volume load were
1.1 0.8 and 1.2 kg/( m’+d) to achieve effluent total nitrogen of less than 5 mg/L. Component analysis showed that organic
nitrogen did not affect the aim of less than 5 mg/L total nitrogen in effluent.
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Fig.3  Experiment equipment of continuous flow sand filter
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Fig. 1 Experiment equipment of upflow biofilter
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Table 1 Quality of experiment influent

o(TN) /' p(NOy -N)/ p(NO; -N) / p(NH;-N)/  p(COD) / o(TP) / o(SS) / p( DO) / e
(mgeL™")  (mgeL”')  (mgelL™')  (mgL™)  (mgL”')  (mgel7')  (mgeL7)  (mgeL7')

9.8~24.4 7.34 ~20. 1 0~2.6 0.3~7.7 24 ~93 0.13~4.6 5~18 1.8~5.7 14.9 ~30.5

18.4 13.3 0.6 2.2 48.9 1.0 9.9 3.8 24.9
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Table 2 the Experiment schedule
( )
1 3 —04.01 10
(154 o9
04.02—04. 12( 11 d) £l
3 5 mg/L 17 mg/L 04. 13—04.22( 10 d) g‘j‘ ‘ /_/'
08. 15—08. 22( 8 d) i 3 Z <
4 10 mg/L 32 mg/L 04.23—05. 18( 26 d) & i e R :_._4/4\,
5 15 mg/L 46 mg/L 05.19—06. 01( 14 d) QNO QW\D‘ QN\% QW\b QW(\ Qw\% QW@ qu? Qb;»\ qu?r
6 06. 02—06. 13( 12 d) %Q\\' %Q\\' %Q\\' %Q\\' %Q\\' %Q\\' %Q\\' %Q\\' %Q\\' %Q\\'
7 NO;-N 06. 14—06.29( 16 d) A
/ ——BK AR, —— AP urh K ERER,
g 06. 30—07. 19(20 d) SR AR, - R R UM K A
07.20—08. 14( 25d)
9 . 07.20—07.28(9 d) 3
08.23—09. 03( 12 d) Fig.5 Variations of effluent nitrite concentrations
2
15d . 14 d . ’
2.1 +%5 mg/L & RABFR 2
17 mg/L
5 mg/L NO; -N 10 d. 8d
2~3d 7.1 mg/L.
2.8 1.8 2.2 mg/L 2.9 mg/L.
4.0 3.8 4.8 mg/L 3
( 4). 0.37 ~0.69 mg/L( 6) .
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Fig.6  Variation of effluent nitrite concentrations
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Fig.7 Variations of TN concentrations
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Fig. 8 Effluent nitrite concentrations
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Fig.9 Variations of TN concentrations
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Fig. 10 Variations of nitrite concentrations
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Fig. 11 Nitrogen concentration variations of BAF
under different filter velocities
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Fig. 12 Nitrogen concentration variations of d

ownflow denitrify

sand filter under different filter velocities
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Fig. 13 Nitrogen concentration variations of ¢

ontinuous recycle

sand filter under different filter velocity

( COD COD)
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2.9~5.12 g/g 4.28 glgo
2.8%( 14).
6.1 m/h.
4.8 mg/L,;
18.2 mg/L TN 4.2 mg/L
0.5 mg/L,
TN 5 mg/L
2.1 ~3.8glg 3.0g/go



54 Environmental Engineering

HRETN (g g)

=R

< HEATN: —HARA R KB N
- HKTN; KR —--FE/TN - HEKTN: e HKRAE, —— HAKEE:
HAK AR, - FE/IN

14 N
16 .

Fig. 14  Nitrogen concentration variations of BAF under optimized condition
Fig. 16  Nitrogen concentration variations of continuous recycle
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Table 3 Denitrify volume loads of different filter process
== HEKTN; — H RS 3 —— KB ke/(m® +d)
= K TN, == K ERHAR; —-FE/TN gim "¢
15 ’ 06.30—07. 19 08.03—08. 14 08.23—09. 03
Fig. 15 Nitrogen concentration variations of on sand filter 0.70 {37 14 1
under optimized condition 0: 53 1: 03 0: 91 O: 3
0.69 1. 64 1.37 1.2
7.0 m/ho
2.7 R BLRIR B
5.1 mg/L; 7 20—28 8 23
—9 3 2
17.3 mg/L TN 4.7 mg/L . p(TP)  0.25~1.34 mg/L
1.3 mg/L( 16) . 0.64 mg/L. 3
2.5~4.8 ¢/g 3.2 ¢ / o
oTN. 20% I mg/L
1.46 mg/L. PAC 2.0 mol/L
6 o Al
SS  COD 0.52 0.55 0.60 mg/Ls
COD  48.9 mg/L COD  39.3 mg/L PAC

SS 5 mg/L o SS o
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3

2.66 2.43 2.87 mg/L.

4

Table 4 Component analysis of filter influents

T(l()D ‘SC()D X(I()D ‘SS

XS SI fSI Xl

07. 14—07.28 51 44 10 1.31 1.07 37.9 0.76 10.28
° 07.14—07.27 48 56 3 1.61 0.41 43.2 0.88 2.87
3 07.20—07. 28 47.8  30.00 2.00 0.38 22.7 18.99
° 07.20—07. 28 40.6  31.50 2.17 1.39 31.3 4.33
07.20—07.28 42.5 4.51 0.63 18.3 3.20
. COD 30 mg/L
2.8 TN #= COD 8% 5 #7 COD o
2011 7 5
COD TN . TN (Ton)
4 (S) 1.35 mg/L 3
37.9 mg/L  43.2 mg/L 0.55~1.45 mg/L .
5 N
Table 5 Component analysis of nitrogen in both influents and effluents
TN S Sni NO; -N  NO; -N Tox Son Xon Xy Sxi
07.02—07. 28 19. 06 18. 84 3.79 13.26 0. 66 1.35 1.13 0.22 0.0 1.25
07.16—07. 28 5.22 4.84 2.68 0.85 0.49 0.55 0.49 0.19 0.10 0.47
07.16—07. 28 5.52 4.95 2.94 0.82 0.23 0.93 0.37 0.56 0.34 0.18
07.16—07. 28 7.07 6.62 2.81 0.17 2.07 1.45 0.97 0.48 0.17 0.76
3 for tertiary treatment J . Water Research 2006 40:1127-4136.
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