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FEE . NSRRI R S S B, SR 52 AR B BT 28 (CSTR) Fl AR ¥ 52 7 2% ( MBR) #E4T 58 FR Al 4k 3 3 e BE X L A5,
WA N AR FE SR it a] . AR ATBIRIERE 3 MR E S, SR EWHAEIK C/N=1,1RE H30°C £1°C,pH K 7.5
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Fast Start-up of Shortcut Nitrification in a CSTR and.an MBR L i

ZHANG Ting', WU Peng" >’ SHEN Yao-liang">*, LU Gang', XU Yuetzhong" % , Samwine Thomas“’
(1. School of Environmental Science and Englneenng, Suzhou University of Scjence and Technology, Suzhou 215009 Chma

2. Jiangsu Collabmanve Innovation Center of Technology and~Material of Water Treatment Suq‘hou 215009, Chinaj 37 ]1ang$u Key
Laboratory of Env1r0nmentdl Science and Engmeenng, Sué'hou 215009 China) ¥ & i

Abstract In order t achieve fast start- up of sho;f({;t nltrlflcatlon a continuous'stirred tank""reactor (CSTR) and -a- umbrane_-
biorea¢tor (MBR) were selected for a (omparatlve study fbgiit the start-up (haracterl ic of shom;ut nitrification. The_differences iin
three aspects of/the two.reactors were 1nvest1gated name}iy §tart-up time , nitrogen transformatlon “ahd sludge performance. The rqﬁults
shewed that the|start- up of shortcut nitrification was su(cesefully aohleved in the 'CSTR and MBR after 44 and 56 days of operation,
respeptlvel.y, with influent C/N = 1, temperature around, 30°C/ + 1C, pH of 7.5-8.0, and dissolveéd oxygen (DO) of 0.6-1.0
mg-LI Cas wellias combirﬁng anoxic/ aerobicaatio 143 (15 mlrnyS min) with shortened hydraulic retention time (HRT). The start-
up peridd of the MBR was shorter. On the 14th, 28th, dnd 56th day, the average nitrite accumulation efficiencies in the CSTR were
51% , 66% , and 89% , respectively, and 50% , 71% , and 93% in the MBR, and nitrate formation rates of the CSTR was
successi\lfely 7.4,4.0, and 1.7 mg-(g-h) =" (NO; -N/MLVSS), respectively, and 7.6, 3.5, and 1.0 mg-(g-h) ™' (NO; -N/
MLVSS) for the MBR. A higher nitrite accumulation efficiency and a lower nitrate formation rate were detected in the MBR on the 28th
and 56th day, respectively, which could be beneficial to the fast start-up of shortcut nitrification. During the operation period, the
shortcut nitrification sludge in the two reactors was yellow, the sludge volume index (SVI) was between 55 and 110 mL - ¢~" | and the
mixed liquor volatile suspended solids (MLVSS)/mixed liquor suspended solids (MLSS) ratio was around 0. 6-0. 8. The good sludge
performance created favorable conditions for the fast start-up of shortcut nitrification in both the CSTR and MBR. In conclusion, the
MBR exhibited better performance in the fast start-up of shortcut nitrification.

Key words :shortcut nitrification; continuous stirred tank reactor (CSTR) ; membrane bioreactor (MBR) ; fast start-up; intermittent

aeration

M AL G R4, RN L B 4 25% TI5 TR BRALIE . SR, #ETE SBR 8 15 4T
RS R A 30% S I IR] A P il Rl %ﬁ%ﬁ‘ﬁﬂc FLHETEH | B AR ERE R R ™A 1 A H R R
AR T e T .

A AT M PR SR T I SN AL o i o SO

PR s M S P R AL, — LR 2L L 439 F (BK20160356) ; VT35 £ 5 {52 A 2l % T #2001

PR e e s S B AR A Ak, — B E N S22 Y B

(A4S BRT, A IE SBR RN 28 2N A E i BREBIFE0 H (16KIB610013 ) 5 3 FHE 2% BERHIF 3 4
FAET H (XKQ201504)

ShF R AL B BIAR SN A% , Hoph Ay 1 17 A A i TEE RN 2 (1993 ~ ), 4, W-H 504, 3 BEHFIE I 17 75 /K Ab
5 R E-mail; 2t70919@ 163. com

T/ BB IR BRI R A B * SHEE#  E-mail : kgreS05@ 163. com



3400 AN 5%

AT HEE R AL Tl AR 3 B b MERSL BT ST R
ST 15 e W A SRR 1/ W0 V6 - | b =
PRART5 R R R 5 (UASB) M1 25 1 Rk i o 1 3 46
FREfL. (HR fEX S R g B K & AT ik
e BT B — 3 A I B R R LR Y R G A AE
AFEBT B, i far i ARG AR V5 Ve R Ak, oK &3
W2, SR AOK 2Bk, 1Ak, &=
AT (AOB) A K RGNS | 1 [ 5 fig 7 55 Akt Sk
FEARBERUR D B R T S AR A PR RS S X
WORF— P Ak | PGS sh RS AL A
| T = A A

SEAVR A TN A% (CSTR ) Z5 A6 1 B B 7 fi
WK IS SHARON T 20 SR AL Ba 1 15
R, AW RN 28 (MBR) 82 AL 544
SN g B 7 b ETRRUIN | A RR A AT e RN 0 1) B
REPEA) | B g ok iz 707 T SE B R 40
RN EEE , AR T EELEKEEN AOB, I
DREARESALIY A St ). ARWFSEEE R CSTR #1 MBR
AR - b LU ARy =R E Xy S AP ON A R
J N w R AR S R S SRl AR A

15U NERESF 7 T B9 2 5% , 1 — P 4RGTCSTR Ft MBR..

Jif“%%ﬁ%ﬂ%ﬂ%ﬂ:?ﬂﬁﬁﬂlﬂﬁﬁﬁéﬁ%
Sk I ﬂ%ﬂﬁﬁﬁ%&f%ﬁé’] ﬂ‘:?_fjmi

1 S - i yw
107, A ﬁ&iﬁ%# '

g@

ﬂ]ﬂﬂﬁm&ﬁ%%ﬂﬁi CSTR W #st 20 em, 5 8 cm,
AR PE 24 em , FLFERE S A TTE P HE o0, A 808
BUNMIA 1.9 L A0, 7 L. RAMESI I ESIK , B
7K. MBR W #8110 em, %5 8 em, 43 25 /& i 24
em, FARERN 1.9 L. RHGSEELIK , L as
LT YEE R S W e 22 K. P S 86 38 R P B
SR, DO 5 HI7E 0.6 ~1.0 mg-L™". B
FRPIHCE T KL AR RRZ AT R EE AR 30C £ 1°C.

s A

CSTR Fil MBR RAIE 1T F I 1.
%1 CSTR # MBR EFIiET1ER
Table 1 ~ Concrete operation of the CSTR and MBR
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Fig. 1 Schematic of the continuous stirred tank reactor
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Table 2 Characteristics of the synthetic wastewater
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COD 130 ~ 160 CoCl, -6H,0 0.15
NH, -N 140 ~ 160 MnCl, -4H,0 0.12
TP 4~6 ZnS0, -7H,0 0.12
MgSO, 10 NaMoO, -2H, 0 0.06
CaCl, 10 CuSO, -5H,0 0.03
FeCl; -6H,0 1.5 KI 0.03
H;BO, 0.1 NaHCO, MR SE PR BLE I
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Fig. 3 Changes of influent and effluent parameters

in the start-up stage of the CSTR

NO; -N7EH5 14 d 553K 76 mg-L~", il 2R
50% . AT IR A Bl 2 T K NH N BE G D D Ui
B RPN VE PR 5, NO, -N2 T HiE#

BrEBCI (15 ~28 d) SR FHBRA/ 4RI 1:3 (15
min: 45 min) [BIBXIR 12177 X, B N AR fE 1k
B 10 min J5 DO [EEANE. 2524 d i, A =
R T+ 2 93% ,NO‘ NWJE L 93 mg-L~" ,NO; -N
WREREZ 43 mg-L-", WAl REE K 68% . 1 Hit
S/ RS B AT O A AN T RS A, A AT
RS X TR B EE T AOB
PTG PESZ B, 2 A AL B A2 B, T — K AR g
LA K UL B AOB AT LB £ 3 K 4
e, (i H G 5 R, BT AOB Y “ & LR 45
PE, 1M NOB ANEA BLRpFEE" . I 4 7] %01, TN &
BRAY-290 3% . 4 BN # 9 AE T IR AR
TRrEH, Ha?-@@*ﬁa@ﬂ?ﬁ%mﬁ,ﬁwglﬁﬁ
W TRe. |

BrECI (29~ 42 ) FBBEIV (43 ~ 56 d)ﬁEUT
WS/ AL 13 (15 jmin: 45 mln)UT,MﬁFT ¥if' )
HRT 2 4 i i 3|}, T.EEJJUJ(F%%%EH( o FJ/I‘&]]I
%nﬁ“&w’ﬁﬁzﬁj%i 514 89% Al 85% yit ) £
@%Bﬁ% HRT E’J%‘E%ﬂ,%ﬂz":ﬁfi % 1 K A1 gﬁi

5538 d, KIS RO 25 me- L G 2R

35 80% ; 4554 dNO; NUJEWME 11 mg- L~ ALY
ERURIK 9% RIS SR AL R R
AT NOB 3% M, 46 %2 HRT mJ LAV 3%k NOB %X
T, LS A EAENO, N R, D S o Je Rl
£

AN IR R RAER: C/N =1 47 Bh TP s s 30
FEARNAL. AR BRI LE SBR I A8 N IEE C/N
=1, MBS % Y H 4% S R S s Ak ) RE Y UKL Y5 D2,
HK T il 2R ELE 94% ~99% ; Wu 2512V 7E 4
IR SBR R #s N3 Al LA C/N 0, 1, 2 Fil 4
KRl WOk 5 8, BB LL C/N =1 [y 52 B ks
b, HRON g NS4 il Ak 3R (LL N/MLVSS 1)
i£0.019 mg- (mg-h) ~" 3 i 9 OG A 2% 38 H AR
T 381 R ) T 200 B R X S T 88 3 I A
C/N =1 AFT &4 AOB, i R mifk i )n sh, 5
AR — K
2.1.2 MBR s shid #2

MBR 5 CSTR Jz i % i 7K 7K Joz A1 i 4 7 =X AH
[\, IS I N g 413817, MBR S #eiafr £ 55 44
d, AiE RBERELL 7 d FETE 85% LA I, iX R AL



B 38 %

3402 w5
180 I 1l 11 I\ 100
T_.] e
:gn % o - 60 :jf-
2 4 &
¥ a0
20
R T U S 0

0 .
0 5

10 15 20 25 30 35 40 45 50 55
mfia)/d

E 4 CSTR # TN & COD i# HKk3Ek
Fig. 4 Changes of TN and COD in the influent
and effluent of the CSTR

g shia Ak, M T RS R 45 d WAy B
PRI 80% Y3 ST, Vi AR

MG MBR 5 3l B Btk ik S 80846 (181 5) 7T
I, MBR SR SR AE AT CSTR S I % 56 A AR
L, #2001 Bk 4 BB AT CSTR B,
MBR R85 15 4 W B4 91 1o 85 9 2 AL
A TER BV R B T, MBR 202 - K
1. 057 kg (m’-d) *‘]EU%ET%}T‘CSTR AE T
JeBR G A [ 1. 024"'1<g (m’~d) '], B CSTRﬁr“-
REAEVIPE NOB JRli 1 T AOB ﬁ@ﬂ}mfﬁﬁ
MBR El’]jni&ﬁmﬁfmﬁﬁT AOB B‘I{/wﬁ% Tmﬁ?

HEbROE. - )

MK o HKTRAR o HEERXK
—o- HKEE o RS —— RS R BUR

100

He g /mg L™
LFEE. BBR%

IO liers I L Pl it 0
10 15 20 25 30 35 40 45 50 55

i fH)/d
E5 MBR B3 E#HHKSETHL

Fig. 5 Changes of influent and effluent parameters
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