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Effect of pH values on shortcut denitrification and nitrous oxide emission
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Abstract; Shortcut denitrification was successfully started up in a sequencing batch reactor (SBR) by evaluating
nitrite nitrogen concentration from 15 to 200 mg/L. Batch experiments were conducted to investigate the effect of
pH values (7.1, 8.2 and 9. 3) on the denitrification rate and nitrous oxide (N, ) emission. The results show that
the nitrite removal rate increased from 0. 087 9 to 0. 094 1 and 0. 107 2 mg /(min + gSS), and then decreased with
the increase of pH. While the removal efficiency of nitrite firstly decrease from 98. 70 to 96. 52 and then increased
t0 99.10%. The amount of N, O emission decreased with the increase of pH values, and the N, O emission amount
at pH 7.1 was 7. 04 times more than that at pH 9. 3. The results demonstrated that the N, O emission can be

decreased significantly by increasing the influent pH value during shortcut denitrification.
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1.1 REWEESETHR

IR H SR 25 3 B9k SBR R 4,
BRAEBR A 4 Ly RIS AT, 4
#8120 200 rpm. ZR Mg RIBIT 3 A B, $B
AWK 8 h, Hodgkok . BidE. Ul HEK Y
BFE) 435024 9. 420, 50 Al 1 min, HEKELBEE R
50%. i PLC HZh#Etilae# 0 SBR R &% 1) %
LLiBAT.

1.2 #MITIRSIRKIEAK

I P R R B E PO i3 A% /O 15K ) Il
He, RNV IS IR EY A 4 200 mg/L, SVI
398 mL/g, T5IRUIFEERE R 1.

SCO K N TR HI, Ho% 4k NaNO,, CH;
COONa }% MgSO, 0.1 g/L, KH,PO, 0.1 g/L, T
7K CaCl, 0.3 g/L, NaHCO; 1 g/L, SEIGFYEBXIG#
R BEK COD/N Ky 2: 1. 54h, GFH#ERBImA
ImLErElI Ll ol METENL. HhMes
JeE [ WK 4 K. CuSO, - 5H, 0 0.02 g/L,
(NH,)sMo,0,, - 4H,0 0.05 g/L, ZnSO, - 7H,0O
0.1g/L, CoCl, - 6H,O 0.002 g/L, MnCl, - 4H,
0 0.100 g/L; MEILE LW S R FeSO, -
7H,0 0. 05 mol/L, EDTA 0. 026 mol/L.

1.3 #KXREHR

K ARG B M 9T pH (B X SBR %5 2 ) 7 1k
B N, O Bt e g, X328 4 3 A HH I
BIFETE R W48, MR 6 cm, & 50 cm, BFRAEM
1.0 L; RERAE=EE 25~27 “CHEfT.

MR gy B R LiEW s, HEAEFK
RAETEYE, HEG VW P MR AR ERT 2
mg/L, 15R¥H = 3 AWM, £MA
CH,COONa, NaNO,flf&=t%, @#iysh COD
NO, — N ¥ 4> %34 160 F1 80 mg/L, H 0.1
mol/L NaOH ¢ 0.1 mol/L HCIL ¥4 3 4~ W #%4]
GpH A MIEEA 7.1, 8.2 f1 9.3, i<k
(RAERA, W&k 0.4 L/min) figdE ) J7 X fli e K
IREE), BATESEUR Y 120 min, KV #5Hi5 R
WEESH (7 349 £ 810)mg/L.
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0.5, 1, 2, 3.4, 5,8, 14, 20, 30, 40, 50,
60, 90, 120 min BMIE N, O 55 H 2 FRE &
0 ~ 120 min N &EH]FE 40 min SR8 K FE I E V5 ff
PE N, O R EE, KAENERTH 0. 45 pm RS 8.
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L7 e v R I R ki) SRR S wE AL R R B AT
s 5iaE BT B R sk . K NO, —N K
AR S 1 PR,

B 1AL, EHEK COD/N=2 W#i{Z T,
1 ~ 36 dFEE K NO, —N KB H 15 mg/L & #f
F+% 200 mg/L, HK NO, —N —HEETE 0.5
mg/L LLF, 8T SE3 T i e B e R S il Ak 1 Pk
Jazh. 36 d 5, 7E# K NO, — N ¥ B 25k 200
mg/L M &M, o5 NO, — N RERERN
99.5% (36 ~ 64 d -F¥{H), BRI HFRENERE
B PERE. B8 JE HH SBR 5 TR R RS AL & IE 25
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Fig. 1 The influent and effluent nitrogen compounds

in SBR during the start-up and stabilization stage
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Fig. 2 Thevariation of the nitrogen compounds and

parameters during shortcut denitrification in a single cycle
NO, — N R BEFFEE TR, FmF, KR A A
(IR 5 807 A 0 & NO; — N(RIH Gk BE 4k 25
mg/L), HAL#EHEF NO, —N —5, & LK
TN ¥ B O 210.20 mg/L, Bl 4k 2 R b
87.57%. A N, O R MZR N, O 7EBEA R i
BRI T 0. Img/L; B N, O B &K
0.000 67 mg, N,O—N #4kL& % 0.000 32%. H

2b Al b, WA (30 min ) DO ¥ S T f
£ 0.23 mg/L, FEERAGRFEAA, FHH RV TR
AT R T I T, pH EBA IR EZE I
#, i1 9.80 EFF= 10.08.

2.2 pHEMERRMEALRE N,O FMFEFERI

& 3 Rmm) 2 EAFEWIG pH & 44 T i fE pH
ARG AL, d AT, FER MR pH B4k
[ERS SRS R SO 4 Ry FE IR B RETE A [F) ) 4
pHEZMH T NO, —N, NO; —N, &S N, O,
BN, O WAL B 4 a0, fEAE pH
AT, RBHT 40 min 2 il Ak 8 2 A8 A0 B A AN
). 4 pHAE 5] 7. 1 F1 8. 2 i, S fb sl R Fl
E WAL R SITEE: PN UF = 3 2|
0.066 3 F1 0. 049 6(0~20 min ¥{E)BEIZE 0. 214
7 F10.292 2(20 ~ 40 min {8 ) mg/(min - gSS).
FIREM TR IR Ay s BN A v R B B T i TR R T
By FNA BUE R EE, fdl 1 828 R i Ak i 1 3%
P BEERIRE IS AL 00 BEAT, A IR 3R 2 i pl ok
5, [EEPEREE 24 pH BT s, S5 FNA B
TR R BE AR /N, Ok B T Ak i E A AR AR RR L B
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Y pH AR 9. 3 B, IESIbHE R AL K A
TR, RBLREEE RV 8] 8 SE K g 1 B AR
FCRHT 20 min FNA BT & ik B2 A48 46 5 [l 24 0. 000
392 ~ 0.000 189 mg/L, HARM FNA W EE A 15
S R VE, B, 7ERET 20 min 2P
BRI AL R (0. 272 7 mg/(min - gSS)), F#
HRF AT, TR NO, ¥R B 1) REAR S 2O 6 1k
R T, Sb0.166 8 mg/(min + gSS).

M pH E 4 7.1, 8.2 F1 9.3 B, FA K
AR F 34 SR AR R 4 ] A 0,087 9. 0.094 1
A1 0. 107 2 mg/(min - gSS); PR E 5 ]
79870, 96.52 F199.10 %. LI EiRIRL R ER,
Wikh pHAEHERRAE 7. 1 ~ 9. 3 ), PR L&
A AL AR 2 pH I A K.

HIE 3 a0, AF pH M &FET, B
G, BEE RV BEST NO, —NFI NO; — N KB
WMGHETRE. pH 430k 7.1 F1 8. 2 B, N, O Bl &
SR ARSI, 7E 1 min BB R R, 45
43 0.23 Fl1 0. 05 mg/L, FA/GHRETFE, 10 min )5
ST 0.1 mg/L; R N.O WA BT -
JUFAAE, 7E0.005 mg/L Zi 45 (& 4a Fl 4b). 4
pHEFFZ 9. 3 B, TEEEA [ i 7 vh S0 Al
ENOMET 0.1 mg/L Efi, REILFEA N,
O BT
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BURTE, N, O BRBIAE R Ny, @R N, O 1) R
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N, O.
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0.27 1 0.074%, pHEA 7. 1 B IR & 43 7 2
8.2 9.3 BFAY 2.82 Fl 8.04 f5, LEHEYIE S
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700 pH JE B W, N, O 3 38l 78 &Y 91 44 20
min, 435 & B BB R 86.54, 68.58 Al
37.420 (WA 1), %45 R Y Bo % WHIL 45 R —
|, WIRER R TK pH B F %M FNA XF Nos
I & ). Zhou 5V 38R T FNA X N, O
R JEL B 4 3k BE A 0,000 7 ~ 0. 001 mg/L. %3t
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FNA [ 5% & B AR A0 [l 43 5314 0. 054 9 ~ 0. 026
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Tab. 1 The shortcut denitrification rate, FNA concentration and N, O emission in initial 20min at different pH values
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20 min B N, O Bellt i / SRR/ % 86. 54 68.58 37.42
N, O Bt &/ LB NO,. — N &/% 0. 66 0.27 0.074
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