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BIGRE S TREGRE, 770 215009)

FE . R ABR-MBR i T. 2% MBR J 1 % 1 S2 B AR A AL A8 1T 3 1 2 AR 64T THIFST, 1 M5 82 95 &R G i I A Ak Bk
BEEREST T ILAl. ABR-MBR #& TZ7EARRZM T HSITHFR 45 1R, 76 ABR W 2% H7K 145 88 i 8] Chydraulic retention
time, HRT) 6 h, ¥5IREIFLLL 100% , WL EIFL L 300% , HREE 30°C £2°C MUAPET, 3 ek 4 il d 42 IX 5 i AR Mk B2 (DO A
0.5~1.0 mg-L7"f40.3~0.7 mg-L7") L KB MBR S #5842 FRLAE il H HRT, #: 44 MBR K0 #F HRT M 3 h &2
FER F 5 h BHE R BIBEIR AN R $h A B 3K (nitrite accumulation rate, NAR) M 60% &8 N &R 15% . JEFRGEALRE
T . :pH i | iS4 (free ammonia, FA) F1Yi7 25 WANER (free nitrous acid, FNA ) Xof A< 128 56 52 31 4 LA AL TG 8. 52 0,
AEFRAIK DO MREE (0.3 ~0.7 mg-L~") IF B P44 HRT JEA A 00 50 BU A8 AR A Ak 0 SC s X 3R 1 BE NI e 5% B8 1+ 1] ( sludge
retention time, SRT) AIVE MBI R R 52 LWy, RAIE, REHRE T @ HARE R COD FINH, -NERRBCR, F
KM BE A BT 50 mg-L™'F12 mg-L™", KERFILE 90% L |, TN -1 EBRFREIA 72%.

K417 . ABR-MBR #84 T.20; a1l ; A EmtE ; fSfbimmls; WAgiREh R 82K —
FESES. X703.1 XEFRIREG. A XEHS: 0250-3301(2017)12-5154-08 DOI: 10. 13227/j. hjkx. 201706153 i

Realization of Shortcut Nltrlﬁcatlon in the ABR-MBR Process Treatlng Dmpestlc

Wastewater . N >7,
LU Liang'?, ZHAQ Shi-hui'?,/ WEI | Jia-min™?, ZHANG Min'? ,, YOU Wen'?,  WUF Per},glvz'»‘,
SHEN_ Yao- hang1 25+ I ¥ ,-""-.- ! . F d

- 5 L
(1! School of Enylronm&ntdl Science dnd Engme@ﬁ(r g,'JS‘uzhou University of Sciénce and Té}chnology, Suzhou 2150097, Chinas™
2. Jiangsu CollaHorative Innovation Center of Water, Treatmeit’ TeohnOlogy and 1\’[:1t'<=1rla‘s|"l Suzhou 215009 China; 3. Key Laboratory of

~

Envlwnmentdl Science and Engineering of Jldngsu Provuﬂllce Suzhou 215009, China).

Abstﬁact /The operAtional control condltlons for reahzmg shogtcut initrification in the membrane bioreactor ( MBR) process was
1nvest1gatéd infa lab-scale @naerobic baffled reactor (ABR').- M'BR_,(ombmed system, which laid the foundation for further research on
the pérformance of denitrification phosphorus removal in the" System The experimental results under different conditions showed that
shortcut nitrification in the MBR was achieved by controlling the dissolved oxygen (DO) concentration to low levels (0.5-1.0 mg-L ™"
to 0.3-0.7 mg-L™") and changing the effective volume of the MBR to control hydraulic retention time ( HRT) , with the HRT in the
ABR equal to 6 h, sludge reflux ratio of 100% , NO_ -N reflux ratio of 300% , and temperature of 30°C +2°C. Finally, the shortcut
nitrification deteriorated as the HRT in the MBR increased from 3 h to 5 h, with nitrite accumulation rate dramatically dropping from
60% to 15% . The analysis of the influencing factors of shortcut nitrification showed that maintaining low DO concentration (0. 3-0.7
mg-L™") and gradually shortening HRT were the key factors. The pH, free ammonia (FA), free nitrous acid (FNA) , temperature,
and sludge retention time (SRT) had a slightly positive effect on shortcut nitrification. During the period of shortcut nitrification, a
stable and high efficiency removal of COD and NH, -N were achieved, and the average concentration of the effluent of COD and
NH, -N, whose removal rates were above 90% , were below 50 mg+L ™" and 2 mg-L ™", respectively, and the removal efficiency of
total nitrogen (TN) reached 72% .

Key words: ABR-MBR combined process; shortcut nitrification; hydraulic retention time( HRT) ; NO_ -N reflux; nitrite accumulation
rate( NAR)
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Fig. 1 Schematic diagram of the ABR-MBR setup
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Table 1 J(i.haracteristigs of the raw wastewater

wmagis ) @), #yfi
C()D/mg-L"w,.-"' | 292.4~431.8 TR
NH N/mgL A 473 459.5 “s4.5
NO; N/mb L 0 ~0.01 0.004
NO; -N/mg-L"! 0.05%1.2 0.5
PO}~ -P/mg-1.7! 6.7~9.4 8.1
pH 7.1~7.3 7.2
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NAR = PNON)  00ge (1)
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1
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K, p(NO, -N) Fl p(NO; -N) > MBR J )i 7% HH 7K
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MBR fJ52FRoK T35 B E] (h) 3 HRTy, 2 MBR )44
SOK IR A (h)



5156 7 S - 38 &
#2 WNTEIHE 1.4 R
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#3 AT ERSEMEFES
Table 3 Experimental processes and parameter/ condition control
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B B B Rl — Ty it 32 Lt
R BB R BR VER TR, LT, HRSE/C DO/mg-L
I A (1~39d) 12 6 0 0 25+2 0.5~1.0
B (40 ~55 d) 12 6 100 100 25 +2 0.5~1.0
I C (56 ~77 d) 12 5 100 100 2522 0.5~1.0
D (78 ~104 d) 12 4 100 100 2522 0.5~1.0
E (105 ~117 d) 9 6 100 200 25+2 0.3~0.7
Il F (118 ~129 d) 9 5 100 200 2512 0.3 ~0.7
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H (142 ~157 d) 6 3 100 300 30 +2 0:3-0.7
\Y 1(158 ~171 d) 6 4 100 3004 30 +2 0.340.7
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K (182 ~191 d) 4 5 100 /400 302 70.3%0.7 'y
v L (192 ~201 d) iy {4 100 D400 77 13022 0.3~ 07 4
M (201 ~211 d) 4 | | 837 100 I 4007 L \pBog2 0.3 ~0.7
— r; 7 F .... F ,.l" . r i ﬁ P
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Fig. 2 Variations of NO; -N, NO, -N and NAR in the ABR-MBR process
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