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Experimental study on enhancing nitrogen removal by effluent recirculation
in a BAF reactor with crushed lava packed as carriers

Hao Xiaodi Wei Li
(The R & D Center for Sustainable Environmental Biotechnology, Beijing University of Civil Engineering and Architecture, Beijing 100044 )

Qiu Fuguo

Abstract It was demonstrated in a pilot experiment that crushed lava was good carriers in an up-flow bio-
logical aerated filter (UBAF). The removal efficiencies of COD, SS, and turbidity were not affected by effluent
recirculation, and moreover the efficiency of nitrification was not enhanced too much due to the effect of low tem-
perature during the experiment, but the removal efficiency of total nitrogen ( TN) was indeed enhanced by efflu-
ent recirculation. Up to effluent recirculation at R =150% , NO, converted from nitrification could be fully re-
moved by denitrification. Due to limited nitrification at low temperatures, however, the removal efficiency of TN
was enhanced at a limited extent (from 43.8% at R =0 to 69. 1% at R =150% ). The valley-type DO profile a-
long the bed height (the DO valley at 50 cm ) revealed that the DO valley was a turning point for denitrification
and also was a boundary of nitrification and denitrification.
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Fig. 1 Structure and flow-sheet of the UBAF

experimental set-up

Mg DX [ 7 24— R R O . AR
B ER K 17 ey i 3B R 7K, SR TR 307 9 2 01 R 45
JE VR B vhgk 2R G R A/ + K/ 7K G T B
JERL, DI IE 15 ~20 min; SOrb A0 3 ~5 d, L
KK B BUTTT AE 5 B b e Kk SR AR AR LA 1B AR08 1T o

A58 8 K LV R SRR . K s BB 2
IEREAT BRI A — AR B D T A

KR BURE, e 32 28000 O B V60 85 VBV BE BR B
BB RS AR AR LR SRR TR o kil
BURHER I D A HLI0 BOREL , 048 O 21 384 11, 2 AL %
o WM KLE ORI SRR 1.

F1 XMNLEEBYESH
Table 1 Physical parameters of crushed lava
PERE 5 b3 {6 U R
21 (kg/m*) 740
tLHE 1:1.27
TKE(%) 0.9~1.0
HERLEJE (kg/m’) 820
ZHA(% ) 58
LB (%) 46
FEBE S E] (h) 27
LN EFE 1:1.25
H 1 B (m? /kg) 11.29
HUJE SR BE (MPa) 5.08
LY YI5EE (MPa) 3.96
JEHBAER (%) <1
PRI RE(% ) <1.2
Wi ARG NRA FHICE

1.2 #K AFRETESH

T8 2R K 4 T R mP AR 1 K AR B o A
TRCHI T o T ALK T A Al 2 25 50 B =2
DA 1 A BT ot 9 R 58 R B a0, BT A AE IS K HR ol
—EENHEICER, L BUEY I R T2, K
JK TR It 24 580 B AR K SO o L3R 2 U kK
AR 20 L/h, gE7K A HLA) 2R DA 4 1 1T
SR 3,

R2 ANIBRAAFSKERS
Table 2 Added chemicals and quality of

synthetic grey water

oA 25 5l O
COD(mg/L) Tk L HR4N CHy; COONA 200 ~ 300
NH," (mg N/L)) Ak NH, C 15 ~22
TN(mg N/L) S Ak% NH, C1 15 ~22
TP(mg P/L) Wik — A8 KH, PO, 3
SS(mg/L) 12 ~55
B (NTU) 6 ~ 140
i JCR (mg/L) EDTA 3
FeCl, « 6H,0 0.45
H,BO, 0.05
CuSO0, - 5H,0 0.01
KI 0.05
MnCl, - 4H,0 0.04
Na,MoO, - 2H,0 0.02
ZnS0, - 7H,0 0.04
CoCl, + 6H,0 0.05
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Table 3 Influent loadings and process parameters I ,Litgﬁ%%ﬁjzﬁpp;{%éﬂj\ﬂ-le WG % N 5 COD
TEBH i Xk s BRI e 5 7R AL
itk (L/h) 20 - 200, \/—”_‘_‘ 100
ZEHEIK 2 B IE] (h) 2.1 1~4 150l 180 <
A 5 —— ki <
JK F1 4 faf /€ 3% (m/h) 0.96 1~10 = ki 160 ‘Ri
& oor —— KR X
kK AT B 61 7 i 610 k- 140 =
(kg COD/(m® B - d)) ’ or =
K NH, -N 4 % 30 75 100 750
0.24 0.2 ~1 p
MTEIREL R (%)
m?® R -«
(kg N/(m* OB} - d)) (@ B
/IR 7:1 - 100
K B R 4R (/L) 7~8 >6 ~ 80|
)
WAEFR L R(% ) 0~150 - 260
() 12-22 - 2 w0
a
20
1.3 KESHTE 55 % T TR
B8 K R 45 bR A7 - COD NH,” (NO; (TN, A o

DO ,SS It B2 &5 o 7K J5T 73 M 350 H AR 35 b5 o T i 52

BT, ELAA G A R K BT SR B 4 O R L3R 4

[F) 28 BE AT K 5 3 A B8 2K R D | OKORKBE B B L

AN 4 AN IBORE P g KRR . R, e IRORE 11 HR DO

{1 S 00 A 5 A BORE T 22 3 Y {8 B OB BT R KO
x4 KESWMESHZE

Table 4 Analytical subjects and methods of water quality
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Fig.2 Effects of effluent recirculation on

removal efficiencies of turbidity and SS
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Fig. 3 Effects of effluent recirculation on removal

efficiencies of COD and NH,
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efficiencies at different recirculation ratios
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removal efficiency of TN and NO,
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at different effluent recirculation ratios
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Fig.7 Pollutant removal along the bed heights
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