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Abstract: The potential of smultaneous nitrogen and phoghorus removals in a 3BR treating typ-
ical municipal wastavater was investigated by adjusting its operational paraneters Due o the structural
characteristics of the bioreactor, there are zneswith different disolved oxygen concentrations Thus aer-
obic/anoxic/anaerobic micro-envirorment in dudge flocs gopears at the same time, reaulting in the oc-
currence of smultaneous nitrogen and phoghorus ranovals The results shov that COD and NH, - N in
the effluent satidy the Reuse of U rban Recycling W ate—W ater Quality Standard for U rban M iscellaneous
W ater Consumption (GB /T 18920 - 2002) when aeration rate is14 5m’° /h, HRT is4 5 h andMLSS is
8 0 g/L. At the sxme time, the removal ratesof TN and TP are 45 6% and 43 1% regectively Addi-
tionally, it has been found that the lack of disolved oxygen caused by high ML SS is the main factor for
the low ranoval rate of NH, - N.

Key words  submerged menbrane bioreactor; pilot-scale test  municipal wastewvater;,  nitro-
gen and phogphorus ramoval;  disolved oxygen;  airlift internal-loop reactor

(863) (2005AA601030)



11 22

(MBR) : :
H y 2
(1]
1MBR 1 &J" ,/\ /\ &J‘
L H
) 1< 1<
, | |
i ¢ i it
(231 (9BR) " i
1% <
’ ’ \_/ \/
) DK
[4]
' 2
! Fig 2 Sub-zonesof disolved oxygen in bioreactor
) $BR
1.2
’ 6 ,
’ 1
1
Tah 1 Ravwastevater quality —mg- L ™*
1.1 QoD NH, -N ™ TP
MBR 1 1 199 5 29 1 317 7 3
2 272 8 32 2 34 4 55
3 253 2 44. 0 52 3 71
4 326 1 38 8 48 6 61
5 | 3317 445 56 8 63
j - 6 390 8 52 7 53 6 6 7
10 ' I +
. QoD NH; -N N TP
= ' MLSY),
8-
[ 15 : (DO)
PALACHT 200K 3R S UL S 4 Orion Models 810Aplus
O bl s TR R BRALTT 9
10PN F 1L A B i 1.3
2
1 SMBR 2
Fig 1 Schematic diagram of $BR pilot systam Tah 2 Operational paraneters under different conditions
x x =10mx08mx
2 8m, 18m s. | R HRT] Lt
| (m - | %g| g |MLSS/ (g L)
h ")
1] 1 14| 26 27| 210 55|29 14 2(89)
2115 36/245 29 21.0| 11{ 55|42 120(8 2)
, MBR
3|37 50l 25 26| 145| 11| 55|/ 64 9 3(78)
4l 51 70| 24 26| 145 45(64 14 3(90)
) 5|71 87|20 23§ 145| 11| 45|68 12 2(8 0)
, 6/88 104 22 23| 145] 5/ 50/30 51(41)
: Q13m° Q61m’ :
) ; (@B /T 18920—2002)

14.



22

11 . :QBR
, , NH, - N 84 5%
, 95 4% 94 8% 78 2% 91 8% 96 1%
« MLSS + NHi-N @ %
IMl ITR2 IH3I LK THRS TH6
2.1 Ccob § ~
coD 3 & 2
# 0
o # K a K + ZBR%E z #
TH 1| TH2 TR Y TR 4| THS| L6 & 2
600+ —2% i 1100 =
| 180
T 4001 Ry t/d
60 =
5300. 0 *;t 4 NH; -N
5 ]
S ngo ® ., 0 | | ! 120 gl Fig 4 Removal of NH, - N under different conditions
“‘...&MAN.&_#;LA“ .ﬁj"’r“.“ 0 4
0 20 40 60 80 100
td 1] [
3 COD )
Fig 3 Removal of QOD under different conditions ML SS ,
1 6 CoD ,
) J Kranpe
Ccob 29 6 46 4 @) MLSS ,
39 0 37. 6 49 6 43 5mg/L, 50 mg/L, ML SS el
@3B /T 18920—2002 CoD Berthold Gunder MBR
85 9% 81 1% 85 9% 86 8% ,
84 8% 87. 9% ML SS (71
, MBR 5
, oD
., COD s} TRl W TR4
mIN2 LS
MBR 7r @ 3 mIH6
&= .0
1 1 1 T_.: 5 .
1 E“ 4
5] &3
l a 2
I
+ _ 0 4 3 oA
2.2 NH, -N . AHE 03 08 1.3 Jigie 2
NH, - N 4 P Y T 8 /m
H 1 5 DO
Fig 5 Variation of DO in bioreactor under different conditions
NH, - N 4615268 5 , , 4
839 2 1 mgl, 10 mgl/L, &B/T DO :
18920—2002 4 NH, - N mg/L : Q 5mg/L

15.



11 22

14 3 g/L, o sk s HK
, 12+ Ij&ﬂ;l%vl'_isﬂz?g 125&3%1‘,2}&4# I12§ﬂ5+ll'{h‘_6
10} o
Dl 1 leel ol ke
1 g 6o, !f°@d;‘®orqz°w%t°§° 2| o goiom
B oafstrommapd™ el 2|70 el
° - R ] EAg
4 9gL 14 5m/h 0 20 0 60 80 100
t/d
’ , 6 TP
) Fig 6 Removal of TP under different conditions
95%; 30 11 Omg/L,
; 4137453134 40mglL,
43 1% 30 6% 34 2% 51 3%
43 1% 38 6%
2.3 ™ 1 ,
4 l
, 37.3 75 6 mg/L, ML SS
28 3340325263309 . ,
42 6 mg/L, 18 9% 1 9% ,
36 2% 44 8% 45 6% 18 8% , ,
12 , ) ,
) , 2 .
, 3 2 )
, 3 ,
4
, ' 1 5 ,
QoD (
: ), 3 :
: 12 , 3
: ; 3 : 6 :
) 5 ,
; 4 3 , 5
) , DO
) ; , 5
5 ; 6 el ) Cus Hizo
) ' Os:Ny7 P, 1 160 6%
) TP , TP
2.4 TP
TP 6 HRT TP .

. 16



11

: MBR

22

P
ML SS,

TP

-N
5(
8 0 g/L)

43 1%

62 34 g/d;

1 32 kg/d,
TP
16 8%,

@B /T 18920—2002

RT

10 45 g/d,

COD NH,

14 5m°/h, HRT 4 5h,MLSS

45 6%, TP

, IN

[1]

(2]

MBR ,

,1998,11 (1) : 40 - 44
. MBR DO
,2001,17(6): 10 - 14

[J].

[J].

[4]

[5]

(7]

He Shengbing, Zhang Zhenjia, W ang Baozhen, et al Sim-
ultaneous nitrification and denitrification in MBR [A ].
Proceedings of Intemational Conference on Enviromrmental
B iotechnology[ C]. Beijing, 2004
W ei Chunhai, Huang Xia, W en Xianghua Pilot study on
municipal wastevater treament by a modified submerged
membrane bioreactor[ A ]. Proceedings of WA Confer-
ence 2005[C]. Xi' an, 2005
[J]. ,1999,25(1):1- 4
Kranpe J, Krauth K Oxygen trandfer into activated sludge
with high ML SS concentrations[ J]. W ater Sci Technol,
2003, 47 (11) : 297 - 303
Gunder B. Replacement of secondary clarification by mem-
brane sparation resultswith tubular, plate and hollow fibre
modules[J]. Water Sci Technol, 1999,40(4 - 5): 311 - 320
, : : (., 4 )M]
, 2000

(1981- ), , ,

: 13811907026
E - mail: yanglidengni@ hu com

12006 - 01 - 05

[1]

(2]

(3]

[4]

12 )

LainéJM,V ial D, PierreMoulart Status after 10 yearsof
operation—overvienv of UF technology today[ J]. Desali-
nation, 2000, 131: 17 - 25

[J3]. ,2002,18(4) : 45 - 49
Owen G,BandiM , Howell JA, et al Econamic assssament
of mambrane processes for water and wastevater treament
[J]. Meanbrane Sience, 1995, 102(15) : 77 - 91
Gil Grozes Enhanced coagulation: its effect on NOM re-
moval and chemical costs[J]. J AWWA, 1995, 87 (2):

17

78 - 89

Kerry JanesHowve Effect of coagulation pretreament on
membrane filtration performance[D ]. University of Illi-
nois, 2001

(1979 - ), ' '

: (0731) 6738436
E - mail: yinhua620@163 com
12006 - 02 - 17



