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Abstract; Partial nitrification/Anammox process was applied for the nitrogen removal of iron oxide
red wastewater. The feasibility of nitritation in zeolite biological aerated filter (Z-BAF) was investigated ,
and the effect of alkalinity/NH,” — N ratio on nitritation rate was analyzed. The cost of Na,CO; and
NaHCO, served as alkalinity donors was compared. The results showed that partial nitritation was
achieved after NH,” — N was oxidized in Z-BAF. The nitriation rate of NH,” = N could be controlled by
adjusting the influent alkalinity, and the effluent NO, — N/NH,” — N ratio was consistently between 1.0
and 1.4. High pH value caused by one-step addition could be avoided by using a two-step addition
method in Z-BAF process when Na,CO, served as alkalinity donor, and it also reduced the impact on
biochemical reaction. Using Na,CO; instead of NaHCO, as alkalinity donor could save half the cost. The
nitrite production rate (NPR) of the first and second stage Z-BAFs were 0.36 kg/(m’ + d) and 0. 67
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kg/(m’ - d) during stable operation phase. The total nitrogen (TN) removal rate kept above 70% in

Anammox reactor after 100 days of operation.
iron oxide red wastewater;
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Schematic diagram of two-stage Z-BAF and

Anammox reactor

B B ARIR WA HORL, SFBRA2 R 1 ~2 mm,
Z-BAF HF5 IR L A T R 48 5 b S 37, 15 e vk
JER 3 500 mg/L 7547, 45 FLEE 0 250 ml/g,
Anammox {f ] FARTH AR5 I8, DAERUE KR 3. 3K
T AKICA T AR Bk, BRI
NH,” =N 7800 ~1 000 mg/L,pH (i} 3 ~5; £ Hi
Kb iR < Tk R 2 AN 300 ~ 700 mg/L,
PRt (pH B4 8.0 ~8.5) , Bl AL T 200 mg/L
(L) CaCO, 1) ,COD 15 ~20 mg/L, )& FEHAL
T e e AT K
1.2 KA *E

W T Ah BRI 9 2 UK 43 R R A AR
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FRMIE A 350 mg/L A1 7K 43 M B X6 0 i Ak A
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WeREAE 549. 17 mg/L DL LB, #E K pH {4 9. 50 ~
9.62,NPR 2L FRE, 0l UL, AR (38 finf pH {F 3%
I ANFIF Z-BAF X K 0 A4k, B i =5 pH B 5%
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Fig.2  Effect of influent ammonium concentration on

nitritation
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6.5 LLFHF, AOB {2 K2z 24, 16 HEREAL. Ak
gerh TEANIR BR R/ HAME T, oK pHE R 7.3 ~
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Fig.3 Effect of alkalinity/NH,; — N ratio on nitritation
PaAlal , 75 SBR Kz B A% 1, 5400 i BRE 29 O P
WAE 20, 4 50% ~60% () A R . {1
BAEAR T 50 mg/L B, Sl EUSAARAFIE o AR
N A AME T S8R 1. WL
5 SCER TR AR 228, BB TE AL B4R AL R LTI K
b A A, e A R A A AL, LA 2K B
S, A AL K NO, - N/NH - NAEZ0%
1.25 B, AFT Anammox T. 21— Ao
x1 FAEBWE/ SRETEHELHRR
Tab.1 Effect of nitritation under different alkalinity/
NH, - N ratio

b RE
5 H B3/ A
8:1 | 6:1 | 5:1|4:1]3:1
thi7k NO, jN/ 302 | 272 | 246 | 179 | 152
(mg L")
NH; - N/
fhk NH - s | 71 | 99 | 143 | 162
(mg-L7)
HiZk NO, - N/
5.21 | 3.83 | 2.48 | 1.25 | 0.94
NH; -N
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PIGL BAF 7 by 35158 DR W ATV FE e S50 7K
Y HE SR 2R K LR AL B B A 2 T
Z-BAF A1k 75 T4 #E K 22 B9 B8, Na, CO, , NaHCO,
WAE R AR, SFEAAME T, Na,CO, n] A F 1
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JEZ92h NaHCO, 9 1.6 ~2 {5 (LA 1 o/L Y& 2 R 1],
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JE/Z A =4 0 1 o PRRBON I RO A% . fEFE KA
W 355 mg/L FHiEE & 750 mg/L . —Z& 7K pH 4
F78.4~9.0, "2k pHH K 8.6 ~9.3 &4,
WiZk Z-BAF Fa 523517 70 d J5 ,NLR Al ik 1. 46
kg/(m’ + d),—%% NPR J0.36 kg/(m’ « d), — %
NPR 4 0. 67 kg/(m’ + d), HEZ& K NO, - N/
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Fig.4 Nitritation effect of two-stage Z-BAF
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Tab.2  Operation parameters of Anammox reactor

o H BEUE K SAMERLL K
HRT/h | 16.70 | 11.10 | 8.33 | 11.10 | 8.33
BATEFE]/d] 1~13 | 14 ~28 | 29 ~41 | 42 ~44 | 45 ~97
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WEE TR, A A RREE RS I (WL 5) . BT
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Fig.5 Removal effect of nitrogen by Anammox
Z-BAF H 7K ## DO 7R 5252 I Anammox [1) 5
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X AR LR K B A Ak . R K R B /N T
455 mg/L Bg /2 AAE R 8 51T, gL Z-BAF 3
REfRE HEAT WA 1. #F K 20 AWk BE 5 T 549. 17
mg/L B, W il £k 2% R 20 F K&, NPR B 0. 792
kg/(m’ - d) FFEZ 0.587 kg/(m’ - d) .

@ Bk AT JE R Z-BAF XA AT 1 K 1 T
AL R, 2K A R 350 me/ L, B/ A AE N
4 : 1 W, H7K NO, —N/NH, - N {HZy°M1.25, H Al
HeFe—E WIS (pHE R 7.3 ~7.5)

@ Pig Z-BAF Ll Na,CO; s HE B4, 73 Wi
BB, WIS A 355 ~ 750 mg/L AL Bk
LLEIK AR 3 RS AL, 7K NO, — N/NH, - N {6 K
1.0 ~ 1.4 ffiH3E H T Anammox FyE—2P i &AL B

@ 4 Anammox JZ N g Fa 51T B 94 K|
7K TN ¥ BE 2 550 meg/L B, TN A2 0 1. 59
kg/(m’ « d) , TN LR A2 1.15 kg/(m’ « d),
TN KFR#%HR 72.6% , Hit /K TN i 520 ~ 567 mg/L
BF, YT R4 TN JBR3AE 70% L I
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