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Long-Term Inhibition of FNA on Aerobic Phosphate Uptake and Variation of

Phosphorus Uptake Properties of the Sludge
MA Juan, LI Lu, YU Xiao-jun, SUN Lei-jun, SUN Hong-wei, CHEN Yong-zhi
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: An alternating anaerobic/oxic ( An/0) sequencing batch reactor ( SBR) was employed to investigate the long-term
inhibitory effect of free nitrous acid( FNA) on aerobic phosphorus uptake performance and variation of phosphorus uptake properties of
the sludge by adding nitrite. The reactor was started up under the condition of 21-23°C. The results showed that FNA had no impact on
phosphate release and uptake capacities of the sludge. However, the specific phosphate release/uptake rates was found to be higher.
As FNA concentration ( measure by HNO,-N) was lower than 0. 53 x 10 > mg-L ™", phosphorus removal efficiency of the system was
higher than 96.9%. When the FNA concentration was increased to 0.99 x 10 > mg-L™", 1.46 x 10> mg-L~" and 1.94 x
107 mg-L™", the phosphorus removal performance deteriorated rapidly. The phosphorus removal efficiency was recovered to 64. 42% ,
67.33% and 44.14% after 50, 12 and 30 days, respectively, which implied the deterioration of phosphorus removal performance
caused by FNA inhibition could be recovered and long-term acclimation could shorten the recovery process. Notably, increasing nitrite
consumption appeared during aerobic phase with the concentration of FNA below 1.46 x 10 mg+L™". It was also observed that the
phosphorus uptake properties of the sludge varied after long-term inhibition. Nitrate and nitrite type anoxic phosphorus uptake capacity
was increased by 3. 35 and 3. 86 times, respectively, suggesting long-term dosing FNA may facilitate the denitrifying of polyphosphate
in organisms utilizing nitrite as electron acceptor. Moreover, long-term acclimation favored sludge settling.

Key words: free nitrous acid( FNA) ; aerobic phosphate uptake; long-term; inhibition; variation
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Fig. 2 Nitrogen in effluent and total nitrogen removal of the system under different FNA levels
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Table 1~ Variation of nitrogen in aerobic phase under different FNA levels

BT RBL NO, -N#n i FNA 214 NO, -NFUZ & NO; -NFUZ & NO, -Nf# it
/d /mg-L~! /mg-1.7! /mg-L"! /mg-L"! /mg-L~!
0~7 0 0 0.019 =0. 000 1.617 +0. 168 0
8~17 2 0. 19x1073 0. 009 +0. 007 1.692 +0.311 1.925 +0. 039
18 ~31 5 0. 53 x1073 0.015 0. 008 2.796 +1.292 3.821 £0.055
32 ~108 10 0. 99 x10 3 0.032 +0.014 5.009 =0. 500 6.595 =0. 061
109 ~ 131 15 1.46 x10 3 0.034 +0.013 5.107 0. 494 11.495 +0. 156
132 ~138 152 1.46 x10 73 0.030 £0.013 3.382 +0.303 11. 588 +0. 204
139 ~ 178 20 1.94 1073 4.751 =0. 840 9.766 = 1. 289 7.119 £0. 825
1) RPEIRIE A R T IE + bl 2 ; 2) (RFHIRI G BEIEKNH, -N =0 mg-L~" A& 14 mg-L™!

&l 3 AR FNA B8 T Rgeit | K FR 4
KIWPO, ™ -PUE B B H B, Povbal WL, BRE0m
20 mg-L™" NO, -NfJHT 30 d &k, N0, -NJ5 R 48
PRAAA WU B2 V- X 1 TG, AWF5E P NO, -N
i <5 mg- L™, BI4T & FNA WL F 0.53 x
10 mg-L™'B}, RGHY K PO, ~ -PHk B B AT /NI U
SBARPRAE R T RE , BRBE R IR RFE 95% LU |, 1
KT 0.5 mg-L~". #F—L4R 5 FNA W E &
0.99 x 10 mg-L™"'J& , RGEFR#hMERE R BUERAL,
TR B 7 B AR, TE A FNA YR ARG 4 d N,
BEILTJC LB ILE T R4 PAOs X FNA (Y36
B 1B AR R TS e R M K 2 (R 2 I
IS, 50 d JEBRBESTF K 2 64. 42% , F iy
71 1% . 3R FNA 3 EE X0 1) I B 14 B 32 30 il
JERA AR T SCHk R T8 A9 FNA IR L9k 2 ) ol
0.000 5 mg-L~"F10.001 mg-L "I T XoF b7 A Wi s e

X PAOs -5 W E 71 AR5 i v 38 2 4 32 17
BHARE ARRREE KA. L6 M ] i A 1
PR FNA 8O E6 % B, R G BRBERE 1A —
FERRPE AR, DI FINA X G- SO e B 1 31 4
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1.46 x 10 * mg- L' I 7K Whive B 7 028 T 00 ) PR
BRI TR X e - —AS T, P sh e A
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15 PAOs X FNA ()38 N B8 134 5% , 1% T 00 280
12 d is1T R G R WK 2 67. 33% , BEHi—
THPKE TR R A 46 . PRI FNA WRE S
1.94 x 107 mg- L™, BRBEF B KRB 8, 751% T
BLEYRT 10 d PV, /K PO; ~ -PHe BEA I EE 2 5 Tk
W 2 )5 iRt 20 d B E F) 44. 14% .
AT Ja — A T 00 K A2 7R K& NO, -N AT
NO; -NFHE (&l 2) ,il50 f5 W14 54 42 & i K CoD ¥k
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Fig. 3 Concentrations of phosphorus at different phase and its removal efficiency under different FNA levels
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