Vol. 27, No. 3

W27 B 7N =)
% 27 %20 3 W) H B R} ']‘{ NCE Mar. , 2006

2006 4 3 H ]'NV[RONM[*N[‘A[

s

TTHERIZIT MBR B A RREFAEKEEEY
HFIE

ﬁ*#ﬁ LA SR T e

o PR R A A BRI o B AT 2 [ 5 s e S, bt
|J‘L|-5c 710055)
FEE: 5 7K B I (HRT) 24 10 h IS HEeiE 47 R B 4
P RE. G5 B W, (E AR EE NHS -N <500 mg/ L 45 K0, % 5L R 0TE 999% FLIN 28 P32k P38 2 48, LU b 3 5 M
0. 2kg/ (kg*d) FF 4 0. 52 kg/ (kged); 21 NH} =N 2700 mg/ L B, H 7 067 19 S0R1 2 S0M1 46 H B0 0 G2 2L, BLA (0 e bt 2. I~'L’ﬂ%
45 0. 4kg/ (kgod) LLF, 52 8% N A3 200 mg/ LETF456 700 mg/ L. 523 8% 0 18 44 200 18 46 £5 76 107CFU/ mL, Wil 26
UL B M 10°CFU/ mL R4 10°CFU/ mL. &4 M VR R YESCE D74 L TOC #5%) TF4 65 me/ L 5 (45 FGE, 1K TOC
—FLYEFFTE 3~ dmg/ L: 40 B 4043 W64 ( EPS) 18IS #5015 F 1 BZE 47 1 1] 119 ZE 1< B 32 48 600 me/ L.
KHEIA): MBR: Ak AWt SR ;A1 2
FES S X703, | LEKFRIRTE: A LEHS: 0250-3301( 2006) 03046904

100085; 2. P4 %2 34 b 2 B 5 15 17 B R A B

0 R ( MUBR) Ak HEAS [i) % S S S A WL A A2 AT 1 i B Tk

Performance and Microbial Characteristics in a Membrane Bioreactor with no

Sludge Purge Treating Various NHj -N Concentrations Wastewater
Ql R(mg ., YANG Min', GAO Yurfei®

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco- Environmental Sciences, Chinese Academy

YU Tao"?, LI Hong yan',

of Sciences, Beijing 100085, China; 2. College of Environmental and Municipal Engineering, Xi" an Architecture & Technology
University, Xi’ an 710055, China)

Abstract: This work reports the results of performance and microbial characteristics in a membrane bioreactor ( MBR) operated on
inorganic ammonium-bearing wastewater for about 200 days at a hydraulic retention time ( HRT) of 10 h and without sludge
withdrawal Under the conditions of ammonia concentration <500 mg/ L, 99% NHJ-N conversion rate could be achieved and
biomass in the reactor changed little. The specific nitrification rate increased from 0. 2 kg/ (kg*d) to 0.52 kg/(kg*d). Accumulation
of nitrite and ammonium appeared when the influent ammonia reached 700 mg/ L, consequently the specific nitrification decreased to
below 0.4 kg/(kg*d). However, although biomass in the bioreactor fleetly increased from 3 200 mg/ L to the final 6 700 mg/ L. the
amount of ammonia oxidizers still kept at 10'CFU/ mL and the nitrite oxidizers decreased from 10°CFU/mL to 10°CFU/mL. Soluble
microbial production (expressed as TOC) in the effluent was kept at around 3~ 4mg/ L, while that in the reactor increased to 65
mg/ L and then almost unchanged. Due to the interception of membrane, extracellular polymeric substrates ( EPS) increased to 600
mg/ L in the end.

Key words: MBR: nitrification; biomass; microbial product; biomass activity; NHi-N

A S B K T AU 5 NHE -N) £ BR i 3 2
Jiids, CAES T V5 7K Ab B8 R85l Tl 5 /K Ak BE o 74
SR AR 2 14 N . AR, F TR B R 5 A
TR R 77 A R ]\H4 N 4k by i R £h 11 B 4k
L_fm_,':,lf_frmﬂaé’ﬁu L2 F 2 R0 3%, b5
BIAKE BRI dn o] 76 Ak 2R 48 P9 4 #  BE
T A 200 B N T 8 v B A 00 8 R e AR s Tk B
JIC AT A Y AR S 1 v 2k [ 3 4 B R A Ay gk
A ARG A B ) [ N 2% ( MBR) R 48 n) LR
KA K AR I i Ak 40 1, X T2 e i f B ger A
Mt fie 1o ARk, Ok 2 S TR

FERSE A A% B A R, e A 7 A T e 45 P I

] SRT) I, A=4) 4b 122 458 4 w] DAAE FF AR i ¢ 4 1)
_-*F,#JHJ_:,%E'».-.LUT L ERPtthfarfie )y, (H A2 3E A Qs
P BB AR R ER, AT B2 i 40 i i AR A
RYE AP PED) . AR 4L LA S X T MBR
TERCK (R 7K J) 458 B I E) (HRT = 30 h) K wf Ak 2
2000 mg/ L NHi-N [ &K, H G858 48 #F 99%
NHZ-N %L %4 75451 500mg/ L NHE -N %Ki
MBR W4 HRT 4i%i %] 10 h, ff55 56 20k

W5 B #7: 2005-01- 14: 11T B #i: 2005 06-08

EEIE: H 5 A RFHF G100 H (50238050)

TEHE M 461980~ ), B, WL AIF9EE, B S aF 9Ty i 2 oK Ak B

oA
* Sl R A



470 7

B 27 %

i T B e IZ 4T MBR TR
)P fiE S E A, AR SCERV T/E HRT= 10 h &
KIS HEe 4 1F B E K 20 A i mr 6) MBR i ik T2
52, e H B E % MBR iR B W 2% 132 17 1 4k
PR 2.

1 MR5FH%

1.1 SR E 5K

B A 0 IS I 285 () R B 2 “&ﬁhxim[ 4]. &
A AT RN 18 L, BRI 0.2 m?, BEAL1%
0. 4 B, 1) 8 7K (4min JF, Imin %), BT
K 7 FLAF S 5 T KO ARG K, BRAE B koK
IAAASF] B 1) NH4HCO5 U 5 3F 7K 2 %0 B2 ik Ak
I E T ) NaH CO; 4ERFAf AL F2 v it if (1) TG Bl
T R i P52 . e I 2% N IR pHL 453848 ( 7. 5~ 8.0) A&l
W EHBERHARGEEN 0.1 mol/L K] NaxCO3 % i K
SEL, T A Y BEATIRE (20 'C) . A BT ik E O
JZAT 1 a, WF9Y HRT X} MBR 46 A5 0 5% i, AR
56 v i R A E e A e
1.2 W ik

NH3 -N: Wbk, 7 e A (7228 Y, LilgHg
%‘%‘Hﬂ)‘(%&‘m Hl): MLSS: Fiiik: NO,_N: & 7 {4

ek, B (% 4 ( Dionex 4500i, Dionex Co.); pH

¥ 4: ProM inent- Dolcometer 7F 2% 44 il 2 4¢; TOC:
ST LB 52 12 ( Phoenix 8000, T ekmar-Dohrmann
Co.); EA T Nﬁ:‘f"@zll.ﬁfi?‘fl 31; H ) Low ry (‘2' o
2 #R5iE
2.1 T &isir

REAEHRT 10 h FIESLIZEIT T 27200 d, 525
$%HE K NHE-N K % 100mg/ L .500mg/ L F1 950
mg/ L5329 3 AN 1 e AN [ KR B S A
T MBR AL YERE. SN 88805 NHE -N $ik %
BRIl ik 5] 99. 9% , {H H /K WE AR 55 75 5N 2% I 3 I
9513 d AV e X 5 AR R AU A Al B I N fiE oD
6. B 1 ol DL, 78 A BEAICIKR B NHI-N
(100mg/ L 1 500mg/ L) I, ¢ LT ] BLik 31 56 42
fiffft, ¥ NOz -N [, @ — PR fdE/KNHZ -N
WREJG, R NHE-N fEse 2%k, (HH/KNO3-N
FE55 107d[ #EK NHi-N 24 700 mg/ L 75 B 6t faf
VLR /J 1.7 kg/ (m*+d) | HHBLW & F B, NOz -NJF
U SRR, HLBHREK S B hn 3E SRR R A, R
W gk K NHE =N AR PEHIH] T A R 45 U0 B 1 35

PE. M55 131d BEK NHE-N FH 4 950 mg/ L B 7
ik 2.2 kg/ (m>+d) I, 7K NHE -N FF85 L0 2
BUR, H 28 7 2 380 mg/ L, K BI7E & NHE-N
Ffar 22 A AN BRI 52 A A R R 41
ol A0 22 S A 52 28] 0013 1) B ] FTORE I8 P A4 0] i,
AR BT S A P sh e ph i fig ).

DIAr s 5t R MY VLR & T 1.7~ 2.2
kg/ (m®ed) I, A 900 B2 0 2% FF) i A3 4T 5 4 2R
HANER IR, U U A R Ak 4 A 41 B % 74y e
i By UL AT L, AR G A MBR RS AL T2
1) ELEIR RS EL

L b . L E
H S107d 131d
1000 - —0 | Infl S0
gop | & Nitrite &Q;‘%
ol 5 Nitrate qsﬁ
£ 600 3
=] L
# 400 )
&
200

BE1 RESRESEFEKRETIHEEHR
Fig. 1 Nitrification performance under various feeding

N HI =N concentrations

2.2 WAEMAKERE

] 2 FORBEAN LI R h G e W S (MLSS) 5
Vol S AT (SLR) B B W) (R A8 fh i 34 7255 1 A 4
(NHZI-N= 100 mg/ L) FI#EA S5 fE e, MLSS —
HAREAE3 200 mg/ LA A7, {56 i far (SLR) th 4k £§
7E0. 1 kg/ (kg*d) XA NI 7T WL, 7545
b K St iz AT R B, BHEJe iz 1T MBR Wig ik
(RT3 6 B 3 kT e 25 S 1A B P IR A Bl S B
Wi Tt i K S g 25 2 HIUJ(NHI N= 500 mg/L)
Jii, MLSS FUj B 7 W& G ¥ 1 T (3 500 mg/ L /&
A1), Bff SLR B \Lk_ll_.ﬂ[(].:is ke/ (kg = d)
JiAi].

HE—b Th kK NHE -N RS, B A 3K 6
i) EJF[ VLR M 1.2 kg/(m® = d) J- 5] 2.2
kg/ (m>ed) | BN 2% P9 11 MLSS 78 58 0 4% 0t b
Z ETF, B AEENGS 3 JMI(NHE -N= 950mg/ L)
I SCESOE 176 700 mg/ L. AT A 28 45 14975 U8 971 4oy JE
AYEFFAE 0. 35 kg/ (kged) 2ot HABWF5T &t & B
MK G R g N EHEJEIZAT R MBR 3 1) LA



3m 7

B 471

107d  131d

8.0

0.4

0.3

MLSS/g L

0.2

SLR/&g-(ke-d)!

0.1

2 SHREFSIR S TR R B AY 3 4L
Fig. 2 Development of M LSS and SLR over time

B Gl = A 1) 1K 18 e B S D0 AR A LT, AT 4
F AR E 1075 98 a7

SR, VI H5 2l S 2 B i A A e 1) 0 A 1
(1) AL 4EFF 78 10'CFU/ mL, E Al R £5 45
LB B2 ifii A 10°CFU/mL BE S & 55 3 B B (1
10°CFU/mL, FH it £oh 5 752 5 i1 10°CFU/ mL 1
KBEHI 10°CFU/ mL. & WI7E & NHE -N #EK
o T, APk v A0 B T2 BN BT R
T, SN 2% T S5 % A SO 1) s, 5 >k S il
PO T8 oK v (R A, AR Tk B B0 32 B PR 6.
AL, KW HE VR IZ 4T I MBR S 8§ 135 ¥ 5 1)
B FAE A Zh T A A a0 B, 0 ok A AR R NS
P TR At 5 75 v 14 )

#£ 1 TREEEK NH]-N Sk B E R/ CFU-mL ™!

Table 1 Bacterial counting under various feeding

N H_: =N concentrations/ CFU*mL"~ !

B B 1R 5§52 R 53 B
A 1.1% 107 1.1% 107 1.4x% 107
P 2 S 2.0%10° 2.0x 10* 5.0x% 10°
SR 4.6x10° 1.8x 10 1.5x% 10°

2.3 BCEWARE BRI

ARSI R GR H 4E WA K, (B2, BETE B
BRAR I b 23 7 A — 2 g A1 495 ( 2 S5 T IR 9 A
40, [ I B T 0 1 7 A A B 2 HE T 25 R P9 00 )5
[ EE A2 RY(EPS) |10, IX 2724 % i
ST BB, SR AT U T TOC
ATHRAE. P 3 SR 2 K WIE 47 oh 2R 48 o B ARG
W= (TOC EPS) S % th 3 TOC %5 it A
flo. o1 T I A0 48 4R L R 8%t K TOC BasE 2
3~ 4 mg/ L. RN, e M EEHN TOC 2L T 5 SLR 4
oA AR, 33 2 DRk T T 76 19 SLR 3% T 4%

PEACE, AT B0 A R LT

80 ¢ 800
70 e, 700
: 1009/ i R &
Y
60 g 600
- /)( F‘ ...... d-’-\’(r ’
750 r....ﬂ 500 7,
éL 40 5’/ "‘F w00 E
= 307 —O— TOC 300 =
20 | X TOC 1 500
saasa il EPS
10 100
0 PRHORX Ko KOROKORK XXEXX % xx |,
0 50 100 150
1"d

E 3 TOCHn EPSHITEL
Fig.3 Variations of TOC and EPS
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Fig. 4 Evolution of specific nitrification rate
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