H0E H8 M wOR OB T Ok K ¥ ¥ MR VL50 No.8
201848 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2018

ShiRiEIEEXT AR R AW IEFE N,O B0

SARE,AEF, K B, B EEr%E X &
(P2 SRR PREE ST T BRI , B P4 B4 TS S0, P22 710055)

M OE: AEIANO NREMERRFREMAR, BALREETR, UACRAN BRI A ER, AL HERHLREE, &
SBR # LR S/ Bk B R A EAT 8y 7 KB o IR KA Ak, 8 ] A 4y 50% B NO; — N #2145 NO, — N, N, O B it & 1 & T &
B R R Z A AN, RO E & TN ZIRI L F]) % 2.04% . 2 st 3ah b, 2 5] BUs AR A R EOR 77 R, 3 b #F %8 JE
MR &4 PHB & &8 & , Sh R 4 Am & (K Atk 4 0,0.75 fn 2.50) F T #f Bk B R #f (Lt 42 N,O B B, E R LW,
SRR AR B, N, O B B B BRIR B3 n B BOm D iy Y B R A 0.24% ~1.61% 5T L AUAN N IR A BT AT R A
LN, O By 8 b 5k 15.90% , AL SS 5 A Bt K1k 71.29 pg/(min - g) , B EZ LA K ET o 14 ~26 (. £ W 2 A
Ji PHB 34T T 3 B A K 38 {2 K18 3 Am N, O i B .

K P9IRBUR AL BRI N, O3 PHB S T2 7 B

hESHES: X703.1 XHEIRER: A XEHS: 0367 —6234(2018)08 — 0039 - 06

Effect of external carbon source dosage on N,O emission from

denitrification using nitrite as the electron acceptor
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(School of Environmental and Municipal Engineering, Key Laboratory of Membrane Separation of Shanxi Province,
Xi” an University of Architecture and Technology, Xi’an 710055, China)

Abstract; To eliminate N, O emission or utilize it for energy recovery, a laboratory-scale SBR inoculated with
common activated sludge with acetate and nitrate additions decoupled, was conducted for endogenous denitrification
running with anaerobic/anoxic cycles without DPAOs. During one cycle, approximately 50% of nitrate was
converted to nitrite, N,O emission rate increased with nitrite accumulation, and 2. 04% of removed nitrogen was
emitted as nitrous oxide (N,0). Batch tests were conducted to compare the emission of N, O that was influenced by
external carbon source dosage (C/N was 0, 0.75 and 2.50) using nitrite as the electron acceptor before and after
poly-B-hydroxybutyrate (PHB) was synthesized. The results showed that, the N,O emission was slightly decreased
with the increase of total carbon source, and the N,O conversion ratio was between 0.24% and 1.61% . 15.90%
of N,O conversion ratio was obtained in the absence of external organic carbon, the maximum N, O emission rate
was 71.29 pg/(min + g), and the N,O emission was 14 —26 times higher than that of the other batch test results,
indicating that when the PHB was the sole electron donor, the endogenous denitrification could produce more N,O
using nitrite as the electron acceptor.
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Tab.1 Composition of the medium used for batch tests
g EB/(mg - L) TR/ (mg - L)
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A, B, 0 40 100 100 1 000
A, B, 30 40 100 100 1 000
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Fig.1 Time course profiles of the anoxic inlet and exit nitrogen and phosphate in the SBR
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Fig.2  Concentration profiles of the pollutants during one cycle of the SBR
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Fig.3  Time-course profiles of the pollutants before PHB was

stored under different external carbon source dosage
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Tab.2  Characteristics of N,O emission influenced by external carbon source dosage before and after PHB was stored

5 PHB £ J8HT PHB &85
) BRALL N0 BRAL0.75:1 BRAELM 2.50:1  BRAEWHO  BRAL0.75:1 @A 2.50:1
itk NO; =N/ (mg-L71) 40.20 £ 1.0 39.40 + 0.5 39.90 + 1.0 38.13 = 1.5 40.77 £ 0.6 39.40 = 0.5
H7K NO; =N/ (mg -L71) 39.06 + 0.6 28.62 + 1.0 13.42 +0.5 28.91 +1.0 16.10 £ 0.5 9.07 + 0.5
N, O Bt/ (mg -g ™) 0.16 + 0.1  0.30 +0.5 0.24 £0.1 4.08 0.9 0.26 +0.6 0.23 0.1
N, 0 - N 5463/ % 4.47 0.5 1.61 £1.0 0.42£0.5 15.90 +1.1 1.15+0.8 0.24 +0.8
N, O e KB 2/ (ug smin~'-g™!) 2.84 + 1.1 38.96 £ 1.5 2225+2.0 71.29 2.5 19.11 +2.0 2.25 + 2.3
NO, - N&JH@#E/ (mg -h~'g™") 0.19 £+ 0.5 271 +1.1 7.90 +0.9 3.62 +0.4 4.78 £0.9 15.50 = 0.7
TN EBr#/ % 4.24 + 1.0 28.49 =+ 1.0 64.56 + 1.0 27.66 + 1.0 55.24 = 1.0 78.67 = 1.5
APHB/(mg -g™!) -0.36 +0.54 +13.96 -27.5 -15.59 +7.88
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