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Abstract: The process of partial nitrification combined with anammox was established in a novel purifying tank to remove
nitrogen. NaCl tracer tests were performed to study the hydraulic behavior in aerobic and anaerobic zones of the purifying
tank at different water flow rates. The hydraulic parameters of this reactor were quantified to supply the basic parameters for
the numerical model of this process. According to the plug flow ratio calculated by the retention time distribution, the aero-
bic zone was consistent with the completely stirred tank reactor, while the anaerobic zone was consistent with the tanks-in-
series model. Meanwhile, the production of nitrate was inhibited by controlling dissolved oxygen and pH, which is favorable
for partial nitrification. The ratio of NH; -N to NO;-N in the effluent of the aerobic zone approached to 1 when pH was
between 8.0 and 8.5, the dissolved oxygen ranged from 0.8 to 1.2 mg/L, and the water flow rate got to 1 L/h. These are the
favorable conditions for the anammox process in the following anaerobic zone. The NH; -N removal efficiency could reach
70% at the outlet of the purifying tank.
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Fig.1 Sketch of lab-scale biofilm reactor
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Fig.2 Breakthrough curves of aerobic zone in NaCl
tracer test

Pl 2 FRB, A DX R4 R S ) A pRERCEE AR
EE e P T B R AE, SRS G218 T B, et 4
TR REYE , JE 0 R BL T i AR A0 1 Bt o o B
T3, AR R, 7R A A AR DX A B[]
i, TAARAE VAR T 8 SR 7K 45 B e [ e
22 REXBKAITH

NaCl 7RERSEEE Y, AR KA N IRE X
K 745 B8 B[] 43 A7 R B30I Bof ] A5 Ak i) 25 SR an &l 3
iR,

0.0025
a +0.5Lh"
0.0020} & °01.0Lh"
o O 1.5Lh"
= 0.0015F o g? @2.0Lh"
E oo FUR
2 00010} RA-ECY
g R %
00005 B o SEBIEH
Rl W,
0 o + =4 Sesss |

0 500 1000 1500 2000 2500 3000
f5} (] /min

B3 NaCl/RERSEIGTS B A0/R X 58 #h 2%
Fig. 3 Breakthrough curves of anaerobic zone in NaCl
tracer test



e 44 -

SR I S AR AN TR] , DRARC DX S i e e
YRR, T HK 345 B8 R scds. Ja 8, BE /K
LU S, 7K D745 BA s A1 4 4, 455 B BsF ) 53+ A bR
A EI N RN (P N
2.3 BEmEFRE

SCHG WS T 140d N ORI g A HE K R
NH, -N . NO; -N 1 NO; - N JRE WK EF 2. 1
XY pH FEHITE 8.0 ~ 8.5, IR X AR E N 0.8 ~
1.2 mg/L, PRI A TRTE 0.2 mg/L IR, R
NS FEE I BT, WEAR LN 18 ~ 25 C.

IR X K NH; - N | 17K NH; -N | NO; -N
I NO; - N Ji7 & e J32 B i 1] (9 28 Ak th Ze an 18 4 i
. HE 4 BHWE 25 KIFR, & 2 gty
K#aTRE, A X K NH; -N 5 NO; -N L
BIIEARLEREAE 12 1.2 &4, 110d PLE H K
NH, -N FI NO; - N B Sk &y 42 ~ 57 mg/L, F
WL 12 1. A NO; = N ki B R 3 sk 7] #5
/NF 15 mg/L.

140
s NH,-N(i#7K) a NO,-N(Hi7k)
~ 1207 o NH-N(iHikK) ° NO-N(Hi7k)
lT] 100 =l : uu og 000000 ooooooocooooo
2 o
E g}
e o ©°
= 60F o o o
ﬁ? 40k XAAA oﬁgngg ngoe 24
=4 B g °60 o OAA
20 vV ve v
0 M A M o W Vogv Y.
0 40 30 120 160
Hif i)/
4 WERRXBHKK NH; -N . NO;-N #1 NO; -N &
=RE
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fluent of aerobic and anaerobic zones
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