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Effect of Nitrite on Aerobic Phosphate Uptake by Phosphate Accumulating
Organisms
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Abstract: Effect of nitrite at various concentration levels on aerobic phosphate uptake was investigated through a series of batch
experiments. Furthermore, the effect of nitrite accumulated in the process of nitrification on aerobic phosphate uptake was studied in
saline wastewater treatment. The results show that NOz =N concentration of 4 mg/ L. inhibits aerobic phosphate uptake by phosphate
accumulating organisms ( PAO) and phosphate uptake rate decreases 8% . Exposure to higher nitrite concentration levels inhibits
aerobic phosphate uptake severely. At NOz =N concentration of 15 mg/ L, phosphate uptake rate decreases 61% . The toxic effect of
nitrite is presumed to be linked with free nitrous acid ( FNA) . Significant inhibition on aerobic phosphate uptake appeared at 0. 000 2
mg/ L of FNA concentration. The inhibiting effect of nitrite is found to occur only when nitrite is present. The ability of accumulating
phosphate resumes after nitrite is no longer present. During the process of nitrification of saline wastewater, the inhibition of nitrite
on aerobic phosphate uptake is slight at the initial 1~ 2 h due to low nitrite accumulation. With the build-up of NOz =N(up to about
8 to 9 mg/ L), the inhibiting effect of nitrite increases gradually. It is found that higher ammonium concentration causes lower pH
value and higher FNA concentration, which could decrease the amount of phosphate uptake.
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Fig. 1 Profile of aerobic phosphate uptake in the presence of nitrite
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Fig.2  Profile of aerobic phosphate uptake in the presence of nitrite
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Table 1 Phosphate uptake rate at different nitrite

concentration( {/ )/ mg*(g*h)~ :

W14 NOz2-N/mgeL™! W52 4 NOz-N/mg*L™'

0 4 8 12 0 15 30 50 80
1.63 1.50 1.06 0.91 1.93 0.75 0.63 0.51 0.39
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Fig.4 Phosphate uptake after exposure to nitrite

eI 4 o] WL, 32 A AR SR A 1) 5 e 75 G I fiF
FR £ I PABE T, i S Bk ol 8 ) ZE AR AT 52 B9 6. 76
USSR S 1 b A, 2 AR 7 Y8 AR B AT I A R
ERAFAEIT, BEBE RN 7.8 mg/ Ly A 52 VAR R 35 4116
1y e f W 400 9.4 mg/ L; i 4F WA A& 2 4 80
mg/ LI FF 85 b, S o Sk B R ALh 1.7 mg/L.
M einhold 55 A 76/ 53 v & W 52 30 i 8 6 900 11 1) V5
Ve B AT BE ) A6 A A R R A7 76 It T 75 30 7
52120 50 D TP R s 0 Rl A A 4 2 4 L
TENEAHPR ShAFAE W 2 AF T A R, — HLAY R £51
SR, o SRR VAT IR0 61 1 T BT i ok R 2 LA N S
PR i ) TP S IR
2.2 HEREAKAELRE

EH YL G e L AR, o F i A
i 8 of L¥EmyE] 10 g/ LI UL H] P AR £h R B lﬁ”]f)L.
B T EE NAEWE 9T & i K 2R 5 v 7K 1 AL B 7



8 7

B 1577

h, K AR TR VS K LR 30% B ( DL B R
4 10.5 gi‘LE/E) 0 53¢ 3 31 A 7 6 11 AT ff
P L JGL AL, nT BE A A A 0] 3R B Ll A A v B UK,
’.}imf‘éﬁ 10 g/ LIS Ok fF A6 B A2 W (g 407, ik
IFAF A B I 2 el SV A B 56 1, AT HE R T I A
[FENTHEA
{tﬁ‘}fn*iiﬁ;h 10 g/ LEGZAF T, BEK 2 B E 2

W24 30 mg/ LA 56 me/ LI, 24 %0 O A 45 %0 il 4
AR B2 Bt s 7 I ) AR A LI .

—— 3 (30mg/L) —h— WA AL (30mg/L)

—— AR (30mp/L)  —e— %UE (S6mg/L)

—a— WAEFER, (Sme/L) —a— Al A (Some/L)
60

i
=

N, -N/mg-1.7!
o
=

N .

NI

S i ¥
0O 2 4 6 8 10 1214 16 18 20 22 24
th

S5 TREBEKEERET NHi-N NO; NiRER
B R R 8 B 2R 1k
Fig.5 Profile of NH3-N .NOJ _N concentration

at different influent ammonium concentration

M 5 0] L, AS )3 K 2 U B T 2 B
I (] AR 38 B E R i, L& SEACFAT. 3K &
FIRSE K 30 mg/ LA 56 mg/ LI 6L T, L4k
Oy h 1.85 mg/ (geh) Al 1.69 mg/(g+h), HLH]
FEAf Ak 4R 5 K R Bk K, REHRIRN KR,
3K 2 B R R A S N F 2= S R R BCIE D, T
SN R BOE T M (N) 0. 06~ 5.6 mg/ L1®, G
S A 2 ) 5 70 PO 96 1) 2R BV TR Y (2 8LAE 10
mg/ LUL BTy #F 5 DA 4 ) 3 7 SR AT, 76 AN Y
A NS A 2 R 9 R A8 A N T A A U
WRE, RO A 21 h I, R A& I R 2k 2.7
mg/ L1 5.5 mg/ L, WAffL#[ NO3-N /(NO3-N+
NOj3-N) |15 5] 88% LA L, i 50 45 4L R W 1% Af Akl 7
J& -5 R L.

2.3 EER IR KA A LR b A R Eh 1 R RN R
R B A R 1R 1) 5 i)

3 AR I 7E G AU Vi R v A A SR S
FR M A% 55 It sz I I i) A4 2L UL P 6.

WP 6 FT 7, o I 2SI A 245 U7 4 A e o i A
POREE TRARIIR L, KATE | mg/ LZEA. 55 2 41

5555 3 21 VA 2 R0 A i S IV I [ 358 iy 552 4 1 Y
hn, Jerp g 2 é:J]JiJmi 330 min I, 2 %0 L FE 5,
I A A SR FEAS 189, fRFEAE 17.8 mg/ L2
A NI N TR A 105 min X — B, 55 2 41
555 3 AR A SR DR FE— 2 U0 BN A I
BEoy i T2 R BB v, 2l B BA gy Kk
AR P A 5, BV A A 2 O R 5 ik /K Uik
FEIER. M 105 min 2 330 min iX— BN, 28 3 21
WA AR IR LS 2 AW SRR S 1~ 2
mg/ L.

—e— UEAEHY (RfMEAL ) e EERHY (5 240)
—h— TR (3 A1) —e— AEAAE (AL
—— WA (I 241) —Aa— RNEREA (5 340)

P, NO» -N/mg-L !

POy

0 100 200 300 400 500

Hmin

Be HFEREMIEDITHSER RER
HREBERT B MY
Fig. 6 Profile of nitrite and phosphate concentration

under aerobic conditions

M 6 Fp i R AR A R B I 1] AR b ok A, A
UFAEUR N IFEA A 60 min 3X— I B, 10 A 245 4
RSB, OO SR 198 P Bk B 5 A7 5% i, 3 A1 B v 18
FRAR A i 170 Bt i A M [+ 1T A 60 min BLJ, Bifi A5
AP 25 20 L (AN T 189 o, 7B 58 2 41558 3 At ie
T SR R 52 B, FCAE S N R AN ] B
Bz 3 R 3R 2. 3R 2 Pl R EOR K S0

AN W, Horb U 958 2 4lakEp 3 AR
BN TR R, U M58 1 40 IRAL) 75— B
T5h0 5. MR IR AW BR85S ) %, i A BUR R R S
PR FRAR VR FEAT OC, PRI vH S i) R B U, A U,
IEPEI I BEn] GEAS ), BT 8 U I BRI 0 0 R
HOREE S U, A6 50 BN (02 06 Wl 18R M A 3 A
UL s 3 ARE T 210~ 270 min (B RN 0.8
mg/ L, 210 min I {8 & 80 BERR MR N 9.0
mg/ L; X B AE 150 min B @R O WKRE L 9.5
me/ L, PR v 5400 i) 22 B st o) S 200 B 3 6 1 s B O
150~ 210 min.



1578 BZ8 g

B 27 %

M 2 th g T, FELF AU N I R, Bl
A A 20 BB, 1) 3 10l 1 5k il 110 40 ) 14 1
AT R, AE U AU N T A6 i BP9 (K0T 150 min
), BT TP A S0 P I, St SR 9 v £k Wl 400 21 12
HI7. 150 min Ji5, SEAS A EIR LS F) 8~ 9 mg/ L LA
- T SR 62 Bk Wl i) 1 ) ) A . 55 2 4R
A AR B 8. 8 mg/ LEGINE] 17. 8 mg/ LI,

Fikl R B 0.25 8403 0.47, JF k2584 n #
0.60 7i A, B4 5 A 3C 2.1 45 oh 4 b7 45 B Bl
55 3 4RI P AE 150~ 330 min X — W B, WA
SR WS 125 2 4 A A R R, AR Ao R A
A Sk e 1A 2 AR, 0 A SLDG AL, mT e R i AR
W) pH (ELAT K. ARBESE 3 AL S8 7E 4 e ik
T pH {1240 WK 7.

£2 TRMRBHERNERBRINGRY

Table 2 Phosphate removal by PAO and inhibition coefficient at different intervals

W1 LB iRl 9341
1 B/ min o ]
fmge L NO;-N/mg-L™" PEBE I mge 1! MEIRE NOZ-N /mgeL™' BB mge L™ I R
0~ 60 7.6 0~ 3.5 7.7 — 0~ 3.5 7.6 —
60~ 105 34 3.5~ 7.3 34 0.01 3.5~ 7.3 3.2 0.05
105~ 150 2.3 7.3~ 8.8 2.1 0.09 7.3~ 9.6 2.1 0. 11
150~ 210 2.3 8.8~ 12. 4 1.7 0.25 9.6~ 14.1 1.4 0. 41
210~ 270 1.5 12.4~ 15. 4 0.8 0.47 14. 1~ 16.6 0.8 0. 65
270~ 330 | 15.4~ 17.8 0.6 0.6 16.6~ 19.7 0.7 0.71
330~ 390 — 17. 8 0.7 0.54 19.7~ 23. 1 0.5 0. 69
390~ 450 — 17.8~ 17.6 0.5 0. 49 23,1~ 27.3 0.7 0.55
WE 7 Brow, 55 3 AaliG b i Pl SUREE W, 78 I9MRIDLBE, SV A PR A B v, ol AR 1K) B A e e

AL L R e T S 2B, S UL pH LSS 2
21 pH A, BUES 3 AWRIRR IR LLS 2 A
(LI 8) . MRk S i Az 11 v i PR £k o) SR i o ik 10

8.6

8.4

8.2

pH

8.0
—e— Al
—— P2
7.6 —h— 34
7.4 1 1 1

] 100 200 300 400 500

timin

7.8

E7 REdiE® pH EREN

Fig. 7 Variation of pH during the experiment
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