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W OB NEEFRARNBREN NOXEHBMNEN. RBREHGFE-SBESBREYENBNRRAESEY
R 7 2% HBR(CEDRHEFEER .30 %, i247 = : BRI HE K — R X 360 min—ULIE 40 min—HE7K 20 min), R LT 4 1E
HAKBRALIES N, OWFTEESBHFEL, EXSERARE DR NELRUNRAIBRT NJOFELEBH YR, &
REH SBR AF LB LHFEFESKBRELES NOFEFE FRANE, RREYR Y FEBNMFERLIRP
NOFEEBREDELW. SBR YRV M HBR £ RN BHALIE N,OFEERDFM 0.76 1 1.48 mg/L,
SBR &4 R WAL RS N,O =BT KT HBR £ R 2 N,O =4 &,

XA HBR YN 2%; SBR YRV EE; N,O™ &
S %E. X 703.1 XRERIRE.: A XEBS . 0254 - 0037(2008)12 - 1339 - 06

N, O BR—HEEREZSE, TUEB KR EFBERIAS B, EHBEBN N CO, #1320
& ERXRSPHRETIRE, FMKE 1204, EfUSFABEMERERFRNER NO, XGHETRIBEFR
SHBIR, HAT KR H N,O AR HE3] 310 x 107, X TR UBIET 8%, FHFUEE0.2%
~0.3% f9 3 BN BT SCRIRE, 15K R B T HER A N,O B S B8 (0.3~3) X 10° t/a, 54
B N,O HEBL B A 2.5% ~25% 3. K N O IR $gsein 1 R L SRHERIBAF 0.3 T,
B R LK B AL B F 2 3KE N,O B HER A B &/ TR

BARBASRRE NOW—AEESEED, Bl iRE Mk R MT B T4+ N0,
EAXKBERALTEF N, O EEBRERZIAMNMARE, TERERERGFLSHFHHKBREALE, mER
WAL R MRS, 8-SR, HERREERAIBTEN N, OWREMB LT,
MTFEEEVRNS(HBR), B THENYNIIFE —ENBEBREDOHE, ZFE A LML ML
(SND)H %, BHRUIEHRFAS MR ML BH LI, SND BRALZ W U= AR N0, F 5l 2%
BKEN C/NMESHERERERGT, M TESE SBR WML BT N OMFEEANHRELEDE
B AREWEK, HTKEIAR REHE(DO) M REWRE (<0.5 mg/L)HMEBKA SRT T {24 N,O
P, NIFAO AN A E ES KSR P AR N,O WHER BB AR EN XS HE 1.5 mg/L 4.
AAB X LFREFEEKRALBRT N,OW A SBRBTHR, EEEBESABREIBFZE NOY
FERER, MFE-BRE SBREYRNSMASHKRAESEY RN HBR RAERBS N, O =& &
HATHEE, UBE KSR R EBKRALESF N, O FE BB W,

1 #HE5EFE
11 iR Ak ERRE

ABRABKR AR T RERBREFEK. KEME 1R, Hd p(COD)/p(NH{ -N) =2.9.
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Table 1 Main parameters of wastewater

i H p(COD)/p(NH{ -N)  p(COD)/(mg-L™!) p(TOC)/(mg:L™') p(NH;-N)/(mg-L™") p(TN)/(mg-L™")
FHE 2.9 169.94 53.92 58.65 71.22

1.2 RABRESET

REREEME 1.2 R RBEFARNSIAREE, BERARN 4L. REFUSDRERRY
LRk, RASNBS, ETHEITATERSE, KBRA 2 M2 (SBR # HBR) #4734 il K.
SBR R A {5 45 bt A1 ¥ F B, 1247 7 2 i EAT 8] 58 2% 300 min, SREET ] B £ 2% 100 min, FIE 120 min,
HE7K 20 min; HBR A EAREY RN 28 CE A=Y S0 A, HME TR, 30%, BT BREHEK,
BRX, 360 min, JTJE 40 min, HEK 20 min). SBR 1 E7 A AR K B BH U HoKFEE 6 4
BB . HBR &M@ TAMEEHK B UUE HoKMEE s BB,

2N BHBEEER, FERBARRSAEEBENBTENSAKLTRERKLE, AR 1L XK
0.5 h BT RARES T, B ER BT SAHEEMS I E W RSEGETN NJOKE.
FrtEE 2 &4 T, BUS JRIR & W0l 2 S NLO.
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Fig.1 The schematic diagram of SBR experimental system
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Fig.2 The schematic diagram of HBR experimental system
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1.3 S¥F&

1.3.1 DO.pH {&#1 ORP i &

4y AME F Multiz40i B (WTW 2 8]) E# KX £ 288 DO. pH EF1 ORP il 2 (LU & . K%+ COD.
NH; -N.NO; -N.NOj -N fl MLSS #4547 77 8: 3 % FI E R R 5 B & wH Ry ). TOC & TN
{# Al multi N/C3100 2 ( Analytik Jena AG 72 & ) TOC/ TN 2 H74LHl 2E .

1.3.2  N,O 8y & F ik

KB NOME, KH 6890N & (Agilent 23 7] ) A E KX, HP-Plot/ 4> F 7 (30 m X 0.53 mm X 25 pm)
EHE BTN E N,O.

ik S BERE DR 110 T 5 4P1R 180 T ;ECD &l 4% 300 T .

BEENOMNE, BRTEESRESRPHANORATRESENE. EFALGT, BEHIZRE
EWBIKDBEE, TN 0.5 mL JREWFE N 1 g/L #9 HeCl, B IMHI 53R AW AE Y E 4 TR L3 m
AN, R 0.5 h &, ME LHKEFH NOKE. REFHAESHEITHBERE NN OWREKRE. £FE
£:% Kimochi 32 H B9 TR 258 36847 T 18 % ek (8]

2 ZR5EiTig

BAEZEF N,O ~HEBESE 2 8o, ot e ERSE, BT RS, LES A NO Bl E; 55—
WA BB TEEISRIESHE T, BT N OME.

2.1 SBR RSP N0 FI=£EBR

B 34T SBR R B Rt B 1 MASA=ZRFRYHEEREM COD REBKEHHY
AL . BBSHET 30 min AHLRE RN CO,, Bl o(NH, -N)BEA TR, KB EFEZRAINYHE
fb.. WS, p(COD) KR EAE, M1 NHY -N gy & EE MR, Hit, st b3 25 FEHFTmAER,
NH, -N # &R NO; -N F NO; -N. NHy -N EAbd B, p(NO; -N)ZB# RBH AR HEKE. HIE
FN,O FARM N O BHEHNZH S, 58 6h, 4 NH, -N HETE LG, REBS, NO, -N £ 35
£ NOs -N, Z 5% LRSI ZEEVE A RO AL B A BRI, #6474k .

B 4 455 T SBR 5 RZAS RS 16 B W Heat 2 o 1 AN B BB R AR N, O f SRS (L 40, B O
30 min EEHTENIMHE L, BABRE N,O &, WiEsE AT LI B, BB (L 31T, BRI A5 i
P N,O B¥ZEE T &, N,O B EAWF &g R e 6.5 h BRI & AME. Wid2PE#E N0

EHE MEHTHEMEERMBRAYRKBIEANZHFER SEELMEBEMEL, EEMEREE S LN
Binz. 8
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Fig.3 Variations of nitrogen and COD during one cycle in Fig.4 The production of N,O during one cycle in

SBR reactor SBR reactor
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B, NoO P A i R AR, Fe AL SE RS, B TN 235460 NOs -N J5, 18 1L S 3F A 2 B 1R 4 I A
A B SNBRIR, #EAT R AL . AT o N,O BB EA G R AL, MAE N,O # [ RS 7RI
KFE.

NoO B L&A N, O AR S R% TN ZREMN T4 . SBR 2SR E BT, kit B+ N,o =
B H(0.56~0.88)mg/L, FHEHN 0.76 mg/L;N,O HLZEH 1.16% ~1.83%, FHE N 1.56% . BT
NoO 24 AR AL R4 o (8] 74, R WAL B VT LRI A N, O 1820 B T34, M A 1L 45 SR R 7R & 9 15 IR NLO
H—BEAAN,. B, REAERF NO =EBME RS HAE. RMLTERP N,OHEEE LR
HERAX, M ATRATSRYEESRFEESE— REARSE) AR AEMEES KRS E
RABREPHEYFHBEESHE, FATBNBELE, R THERWBH SR, B, ERl e g
£ N,O SRR, SBR KA RIS REM, N,O MBI T ER A FRALY B NH -N 884k
R ZATH TR, BRE N,O SEZEH T, MLEREBNRY N,O BAFI R AME. KR
EREH N,O 74, T H iR B P B = R B A B RS N,OREH N,. EARR&4T, KKk
SEAMTREENO™E.

2.2 HBR R EP N,0 =& 1E0

HBR K &7 1AM o(NH, -N). o(NO; -N)Fl o(COD) L LA A 5. 8BS HET 60 min M
p(COD) T FE, —J7 2 HBR X W28 F AR RS0 B VLA 1R K0 B BV, 32 (48 U O SR I A
AN, 55— T HEERSAETEREVIHNENL. RE, 0B EKEE2mWLER,
p(NHy -N)Z#i B 1K, o (NO; -N)RUTF 5. WILLE AT, o(NO;y -N)IABI B A (E 13.32 mg/L, p(NO; -N)
U4 1.63 mg/L, TEMWSBRHFELE—EMRSMARB LIS, M 60 min FI5 6 h, o (NH -N) # E M
40.24 mg/L BRI T 27.45 mg/L, TRET 12.79 mg/L, T p(NO; -N){LM 1.5 mg/L F&E 2| T 8.22 mg/L,
[lEY, NO, -N #& FRE L, RVHEA 14 L, B 84.98 mg B N B LW RELA L SBERBRT.

HBR K R8% 1 ARSI PR AR RE N,O BRI LA A 6. BSH 1 h WAL EE N,O
A, XREN RS RE S TRAE LITIRLRBARB, R348 T K& NO; -N, BRi#

KERT —HAMBEER, Bl TRIFEREFEREMBIE, XA THREBLURE, 2HLETRME

R, ZJ5, BEE AL X BT R N,O BZWM K, HFEH EA#EER KT SBR £4%. 6 h KNS
RIE NO B BZH A BIBAME 1.48 mg/L, TR N,O RS R I3 EFHARI B K (G5 B R
0.7 ug/L.
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Fig.5 Variations of nitrogen and COD during one ’ Fig.6 The production of N,O during one cycle in

cycle in HBR reactor HBR reactor
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2.3 SABARFELEEBMERTIED N,0 “EESHRLHERE

& 2 7 SBR 15 /KA 3 £ 41 HBR
1SKAEIE R EF N,O B 7= EAF .

R HELEMNFERLES N,O ™
EBREBEYMW, HBR 5 KRB EL

F2 FREBRERX N,0 FEMNFELENRE
Table 2 The effect of bioreactor type on N,O

production and conversion rate

& N,O =4 B 2% SBR 15K (b8 B 5 REBEE NOFHER/(mgL™') NOHLE/%
§1 N,O F=AE B 1 2 15, Beline F %1015 SBR 0.76 1.53
FI N15 /REFSER R B, X TRk itk HBR 1.48 4.91

SIFE R, N,O EE= & FRMAH

By WXt TR ML R LH R, N,O FE&ET R R, N,O BT B P E=Y, L5057
FHMEEL ERKER BN 2 FE NO EREH G RZME, ATISIE N,O WAKERR, REAREKE
KREFGAR. EAERS, X T SBR RGE, MM 4L 0BG T K B AR BB, 1% 32 84 FF, N,O
FEFETHATRE, RRATER MBS RE, 8 EHAME, N NOFEREFS, BETUAZ
B%. TXT HBR R4, AR MAFETR - BF, RENERE(DO)N S LR W HLHE
ERER, BT HITREA—82 COD £f a4k, Bl A BFEN BB EDRMARERLE, KWk
AHE, S8 N,O W KEBREMBER. BHREDI R SND REBMELHN SBR LE4 N,0 &/,
JREAETFH SND REFHFEREH o(C)5 p(N)ZH, WEH 5.3, 84 RAE LR TR HBRIE, T4
1R AR/ DR EREFIGTKERFRME, H o(O)F p(N) LI 1 Frid FEEMNN 2.9, F7 XML
HATHABE, B N0 BHEN S . RN Ak A %A ZH B EAEHEEKE, —BlR+ Py
BEERT 2 mg/L. XUAMT RMAKHBRET, ATTFET HBR LM NORKEE T SBR £
%

3 it

1)HBR £¥IM B RE N,O FHEEY R SBR AW A RS N,O AR 2 5. RV SFBRNLRAE
EBAKBEATES N,OFERFRKREM;

2)SBR AWM A RS N,O FEFETHANME, MEFXELXGT, R BEEERT N,0 ™ 4%;

3)HBR £¥IB A R4t TRMAARHE, SR T N,OWKEREK.
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Research on N,0O Production in SBR and HBR Bioreactor

PENG Yong-zhen"?, SHANG Hui-lai', ZHANG Jing-rong', WANG Shu-ying', LIU Xiu-hong?
(1.Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering,
Beijing University of Technology, Beijing 100022, China; 2. School of Municipal and
Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To investigate the effect of different types of bioreators on N,O production. N,O production and
emission in nitrogen removal process treating real domestic wastewater was studied utilizing oxic-anoxic SBR
system and intermittent hybrid biological reactor (HBR), filling rate of 30% and operation mode of
instantaneous water inflow, aeration (360 min), sedimentation (40 min) and drainage (20 min). The
influence of different bioreactors on N,O production in nitrogen removal was investigated mainly. In the SBR
system, N, was mainly produced in nitrification. N;O production in HBR and SBR nitrification was 0.76
mg/L and 1.48 mg/L, respectively. Under the condition of the SBR bioreactor, N, production was

obviously lower than that in the HBR bioreactor.

Key words: hybrid biological reactor (HBR); SBR; nitrous oxide production
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