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1.2 LEHHE

1.2.1 #f&

KT8 BoMTM MAEYBEEK, ER-R—MFAEZER, REEE /M WHHR FER.YEEE.
BAREEHSSHA. ZENREEYEYRERFEES TS TENE, B8 THEOEHLER,
HREREKR, EBEDEEE S, EVENE R, BEEEREDRER, £WEES, FKEF, £
BAEE. BRAEER, MR XEE, SN aiRing. BREREMERSHIE 1 IR,

%1 BioMTM ¥ BNWEERAEH

Table 1 Technical parameters of BioMTM carrier

"=/ B2/ BE/ Brm/ o/ LerE/ hEER/ BHEEBY/

mm mm mm mm (grem™3) % (m?:m™~?) (m?m~3?)

7 10 0.7 1.0 0.96~0.99 84 614 1100
1.2.2 BEKKE

LR K K F E FE R A 15 15 K R 0 R 2w RS A T A, SERR AR TE IS KR B LR E B R B K ¥,
HAKFRA IR 2 FiR.

*2 LER&EFEDAKRIER
Table 2 Water-quality index of waste water

o . p(COD)/ p(BODs)/ p(NH;-N)/  p(NO3-N)/ p(TN)/
) P (mg-L™") (mg-L™Y) (mg-L™1) (mg'L™1) (mg-L°1)
HHTEE 7.2~8.0 200~ 300 90~200 60~100 0.42~1.50 80~110

ME 2 FRLLES, TREFEKD, #FKEARBERELEENEEEKER(KSHEFEBKY
HARBIRE LR S0 mg/L), X FBEKA C/N LLEUE, F18 3.0, KRB ET |G E IR E, A
C/NKH 12 ER.

1.3 KBEFTHR

R RAFHMREZITHR, BTEAER 12 h, #K 10 min, B X 11 h, JTIE 40 min, #HE7K 10 min. &
NH, -N R B2 S 0 NOy -N RA N-(1-FH) - ZTRCER ;&0 NO; -N R RFEH &
FeFBE 5, COD # A 5B-3(B)COD ZLMHESL TN XABEIHBRH LSS X E B, DOXRA
H12400P & DO il 72 18 ; ¥l pH {8 F A 55500-10 & pH 1 ; % 88U R F COM—300 B 5 Sh e 11X

2 BRESH

2.1 REHBFELHARBLRAMR

ERERTREZTHERRNHELRSHEEMIEER TN ZRMOER. TRIRPRYEAN
HRETE RN 53%, BEHERQS5 CYEHR,pH K 7.0~8.5, o(DO) K 3.5mg/ L EH, R #EXKIEST
2 A, B 1A FEARER N EKMEK o(TN), B 2 AREE1TH 43 MAKR 95 MABZ HE
TN ZR1E6.

M2 AT LUE th, EEHB# LK o (TN) R TRE . #7K o(TN)H 75.11~90.84 mg/L, i i1 K
p(TNYKZBFE 15 mg/L LATF, FHHKIKE X 82.22 mg/L, P R TN ZREHF T 80%, FHERBRE Y
84.44%, F: =ik 90.14% , EHAFGTEIS TREFN TN ZBRAR. ATH -SHRHANE, FLE
XA F A S S BB MEHITEE.
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2.2 BAMARGRSEAMARESBED HCRHELRRSE

LRI R BRI ETEY 53%, BEN25SCTLEA,pH K 7.0~8.5, p(DO) K 3.5 mg/L A,
A 2L FRESAAREE, EIEBEAN Y, 85 1 h BUE—K, M HKRSH 11 b B, 57
H p(COD).p(NH{ -N),p(NO; -N)\ (NO;5 -N) I p(TN) 8y ZALE 0, B REEAHAH TSR
WA 3 B,

100 100 ~ 70 1000
T gol il fagdee g, 2 gg 800 :‘D
g 60 +i§7j§p(TN) 60 X £ w0 600 E
g - i = =
E 40 - p(TN) 40 £ = ;8 400 A
S 2 ettt A e, 120 Yo 200 S
Q 0 T 1 s 0 E 0 0 Q
4 55 70 85 100 0123456789101l
LN t/h
M2 TN XREREMEREAELHES B3 BEMEREAH o(ZR)M p(COD)ZE LR
Fig.2 The change curve of TN removal Fig.3 Track curve of p(triple-nitrogen) and
result vs. periodicity p(COD) vs. time

BHKEMBERNERAFRIFNANDREES. EBIKREDREHEP, FHEBS 20N, RS
1 o(COD)RE B #IAHY 884.9 mg/L T BEZE| 447 mg/L, 1 11 h B4FEAR, o(COD)HEH 73.74 mg/L,
EERERIE 2%, WHAMEECRE LN R EDERBOPREBRN R AN, FKEVWE
HREAEREZRTERGTAYECGEMMEYRERLS R RIEE. Rt EBR<2h N, Wik
R EHFTE o(NH) -N) FTREHER, BA KB TIE 60%,11 hJ§ o(NH; -N)JLFHF; NE 3 (LF
H, 7 11 h (RSB LS, LR RAR EHBRER, T 100
H p(NO; -N) L —E R IH7E S mg/L LT, B4 Wit 80
M p(TN)K 5.49 mg/L, SFEXGT BRI EBRE b 60
89.93%. MM 4 FELUES, FERSTRAMNTHRE 40

T/ %

VAR BR—E KA, BB KT, W E Rk 20

LM AERSKTEAEE I IHESRAABSA, R 97234 56780101112
ERMAE TR, S THSANRES AR t/h

RN SR Sk . R — A B A B4 BTRMA proEFE L
RS, TRT 5 KUENYEL BLMRHE3 A Fig.4 Track curve of ppy vs. time

SERMFANEE. EX-HBRARETHFEMLERETHFERMLBIRSWMERWHL), FERBT
BHOBRAERBR.

2.3 V(ORP)/p(DO)ZE L2

AGRSEB—HARMBEREAE. EMRE 3 AR, EREHE 2 b, o(DO)AE KIEE R, TER
BT EXBRA VSRS, COD K MMM L 1A K IMFBTY BRI AR M FARE R, BT &
KAHMUAEENTREBEBHRBATER, LSBT XEHN NH, FEREERY, 3 V(ORP)
HR#EEF;2 h JE, COD HEAZBRBIHE, KM NH & NO, ELusik, BHEMAZERE/N, S&
p(DOYH /NHIERTE, W R ESE R E A ML T P4, ANE S WAL, lH TN £REHKEH
TVPE. NEShIFG, b THEESRE LMEMBRE —EHEBEES, AT 6877 B T 05 M 1%, S 3
p(DO)FF 46 T 1, R SUh A (LR B RRIR, B AUSCR BRI, M\ 7 h JF 16, o (DO) FFEGBR 7, k51
V(ORP)EKF, T REF ALY B L 40 TR MRS, BS K REERR D, B, V(ORP)WIEKF AT LIS
AAYYRER D TR, R, pr AR B, R RS LS H.
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2.4 WE/pHHERERMR M

REERZHEKENHERLZETHEEREZ —. KEFREH, FELEMEMRLEALE
WIEHE pH /B R 7.0~8.0 M16.0~7.5, % pHET 6.0 & T 9.6 Bf, b RZIE. RAELBRER
pHH7.0~8.5, FX M pHHMAFTREUERER. WKNR—IFRATE, mRHELE— T
B2, R R A A B REE M AR B AR REUE, TS Y iR pH . B, 54
HEDRBALZL S, R M RN B 2 MRS (K) TR, 8T HEHFHAH B EN R
FBCREE W, ~REEEIM—EHRE  BETLOERE. ASMERBELEHM LR MK
WY EFR—REHEPET, ABEMpHENM S ERREF —ENENENIER. I TEEH
MERRNHFERSEFR LR EATRE . pH M TN EBREZRN X R, RAE SR 1 h BE—R, TEKH
11 h FTIREE BT, S04 P pH BB TN R, B M REU AT LS R0E 6 FiR.

= B C
: 2 R =gy
& g s 200 —EE |
g é ég —a— pH T
= a < 100 P

< —a

00 1234567891011
t/'h t/h
E s BAEAHN p(DD)/ V(ORP)BERTE]ZE b il 28 He BMRMIAMAE A/pH. pFERT B4R
Fig.5 Track curve of p(DD)/ V(ORP) vs. time Fig.6 Track curve of alkalinity A/pH and 7y vs. time

Mk B pH B L 2B SWAL CO, MBEILIEFE HCO; 2 TMEEMLFEANER. NE 6 TUE
W, 7 1L h MEFER RS, BIE pH EHELTTUS R 3 M. £ AR, RNFEME 2h BB, B
FEMAVEDE S BB S LA BEEEE R CO,, CO, WHRAEKP S pH BVIIHH 7.45 TRF
6.86, O 2 Jo 1 1 & W 1L S RE N R 4T B T 69 pH {8 ; 8L A R A9 BT/, B W1 44 80 314 mg/L T FEE|
291 mg/L, BRAEREBNE 3%, IRETUHE 2h N, REEBEFHILENERT, BT EREH
ALER, RELHEREEHA TREAKE TSAFA AWM ER, HERE, FEREA /D, S8, A
BHshEmllEdl, #AIBPESANESALREHE EEGRHFEBESR LIS EE S, BA
ERSBESE, HBENEREMMAERANHEEARLNLTEY. EBR BERNHLERET
BRI RN, RECERZH S ET RS, TN ZREZHH KD 88% L4, BEARME T HE HFE
B, MNE2h/E, £ pH EAFFEF, B 6.86 AT 8.08, 7T AR & 1k 40 8 A1 R W8 4L 41 B %% pH B
K, Gt HERUNBEE D, EREARBERER. CBRIFH, BT RFEPIEN B FHEEAE N T EZH %
Refd, HIKEEC2BZE 10mg/LUT, SRAZPHITRMAEHNETFZETHREAXNBRLEAH
BZ, RMEBERE, pH HH—DEI A, TN ZRENEEE LSS TTE.

2.5 WENRE

WAL B2 f A b, (RIERS T B NHY -N #F BRI 4 R 2 i K12

NH; +1.830,+1.98HCO; —*0.98NQ; +0.021C;sH;NO, + 1.88H,CO; +1.04H,0 (1)
BRI ERA, BER 1 g NH;-N, 29820 7.14 g BE (3% CaCOy) it ER WS B KA GHE MK E R
fy g AR 10

NO; +1.08CH;OH + 0.24H,C0; —>0.47N, + 0.06CsH;NO, + HCO; +1.68H,0 (2)
HHBH, 5 1g NOy -N BRI, 74 3.57 g WE. AWML, REEAE R =4 i 585 4 Bl A
FhIEEE AL T AR B . — IS KR R R, ME A ER AR, mMAFERE, 2 pH &
BIRER, A Re L BE. RARLSHEUERMURARR N EEWEE. KL T aEm kTR
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BEENBIEAE —LBUKE, R LR HERT 350 LR .
200 mg/L(CaCO; ) B9 B K, T 4 7= 4 1 BB 7T ~ = FBLHE
B G b B pH TR AR R A AR 2 250
HPY B SRR B HERT TR, FIBE, B R (1) ()X € 100
ISR AT, BRI 7 R A

R ARG EFHEWEE N 314 mg/L, N V24 6 8 10 12
Wbk, MEREFHBLRBLARYRE, R t/h
GiP 314 mg/L BB ER SO 3 h akresy B 7 ROAMPIKIME SRR BN F AL 2
E\', @.E, A@Iﬁﬁﬁlﬂié&#ﬂﬂu@ﬂj, g\éﬁmmﬁg Fig.7 Track furve of écfual alka.linity and
AR/, 2 3 h I RE/NT 41 mg/L, 32 LR theoretical alkalinity vs. time

REGREMLERYRNERETRMLER, K

LR BLP= A T — IR, XML RN ERT T —EREMH T, EHEH 9 b+, B Tk
RN AL R R R 384T, FE A A, BEE TN ZBREMRE, BUENELIEER/D, BREESE
200mg/LUAE, RETBERR, AREM. BT HATRETHFERRSMILRWHLAR.

3 it

) BAMBHREDEZREPTRIREUAPHNZANEIYBRRIBYTE, BHT o(DO).
V(ORP).pH X RES S B LAE, BIT IS ESREMIURHLT IS RDIERENER, K
H—BHRALWUREEEREET —EHE L.

2) FRRP, RERET RIFMFEZEWHILTMHELIRE, COD.EEM TN B EBRESFIEET 92%.
97% .90%, 7K o(NH, -NMETF 2 mg/L, 7K p(TN)KTF 10 mg/L.

3) B KRB EN R IR EFRERNXR, ARRN, ERHREYER N F S, H
ALY B 7 A R R A AN FER ALV R R OB, OB R A R L A FE R .
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Denitrifying Characters Study Using Simutaneous Nitrification and
Denitrification in Moving-bed Biofilm Reactor

ZHANG Yong-xiang, WEI Hai-juan, SHI Tong-ping, ZHANG Can, TIAN Miao
(College of Architecture and Civil Engineering, Beijing University of technology, Beijing 100022, China)

Abstract: The preent artitle aims to study the denitrifying alaracter of simultaneous nitrification and
denitrification (SND). Under the condition that C/N ratio was 12, this paper analyzed the regularities of
triple-nitrogen and organic matter degradation in the process of simultaneous nitrification and denitrification
during a single representative period, and studied the effect of technical parameters on the performance of
denitrification in moving-bed biofilm reactor ( MBBR). The results show that the phenomenon of
simultaneous nitrification and denitrification take place in the moving-bed biofilm reactor ( MBBR),
denitrification effect is excellent, and the removal efficiency of TN is 90% . The change law of p (DO),
oxidation-reduction potential (ORP), pH and alkalinity during the reaction course were investigated, and the
relationship between the parameters and contaminants was established. Meanwhile, the thesis studied
comparatively the relation between simulation alkalinity and practical alkalinity during experiment. The
results show that, in the moving-bed biofilm reactor (MBBR), alkalinity which is produced by effect of
simultaneous denitrification can supplement consumptive alkalinity of nitrification, and therefore alkalinity

needn’t to be supplemented in the process.

Key words: moving-bed biofilm system; simultaneous nitrification and denitrification; denitrifying; alkalinity

(ki K



