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Startup and Performance of Micro-aerobic EGSB Reactor

Treating Actual Domestic Wastewater at Ambient Temperature

DONG Chun-uan' LIU Xiao®> LV Bing-nan’

(1. Department of Environment Engineering Taiyuan University Taiyuan 030009 China;
2. School of Municipal and Environment Engineering Harbin Institute of Technology Harbin 150090 China)

Abstract: To obtain the rapid startup and stable operation of the micro-aerobic expanded granular
sludge bed( EGSB) reactor for simultaneous removal of carbon and nutrients ( N and P) treating ac—
tual domestic sewage under ambient temperature the EGSB reactor is operated for approximately 9
months consisting of startup stage and stable operation stage for the research on the formation of mi—

cro-gerobic granules and the simultaneous removal of the COD N and P at ambient temperature ( 15
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~26°%C) . By controlling the oxygenation rate in the aeration column different concentrations of dis—
solved O, are generated in the circulating fluid which supplies dissolved O, to the granule sludge bed
in the EGSB reactor and to generate micro-aerobic environments. The results show that it takes only
about four months for the successful startup of the micro-aerobic EGSB for the treatment of actual do-
mestic sewage under ambient temperature. About 5 months’ stable operation the micro-aerobic EGSB
reactor treating actual domestic sewage at ambient temperature ( 15 ~26°C) runs well. With 213 ~
867 26.5~72.1 1.7 ~81.7 and 3.8 ~17.3mg/L influent COD NH;-N TN and TP concentra—
tions gradually increasing influent flow from 2.5 to 3.1 L/h and shortening HRT from 3.9 to 4.8 h
the average removal of COD NH,-N TN and TP can attain 93.4% 83.8% 74.7% and 44.0%.
And the effluent COD NH;-N TN and TP concentration are 29 10.0 14.0 and 4.7 mg/L respec—
tively which accords with the IA 1B IA and Il distinction of the GB 18918 —2002. The effluent tur—
bidity is about 6 NTU. At the stable operation stage the redox potential in the inlet of the micro-aero—
bic EGSB reactor should be kept at about +15 mV. At the stable operation stage the settled velocity
of the granules decreases to 11 m/h. But the granules are still held in the EGSB reactor without any
washout. Moreover the micro-aerobic EGSB reactor can keep the sludge concentration about 28 g/L
and the mass ratio of mixed liquor volatile suspended solids to mixed liquor suspended solids as 0. 74
~0.77 which means the successful startup and stable operation for the micro-aerobic EGSB reac—
tor.

Key words: expanded granular sludge bed; reactors; micro-oxygenation; ambient temperature; domes—

tic wastewater; removal of nitrogen and phosphorus

( Expanded granular sludge N .
bed EGSB) ( Up- ;
flow anaerobic suspended bed UASB)

4-6
o EGSB « (N.P)
N.P o
( Chemical ox— N.P o
ygen demand COD) N A/O —EGSB
AP0 ( Sequencing
batch reactor activated sludge process SBR) . EGSB N.P
.EGSB-MBR( ) .
EGSB-SBR - T



286 35 2
15 ~26°C EGSB 2 EGSB
( MLSS) 36.0 g/
EGSB (VSS) ( TSS)
. 0.74 1.41 gCOD,,, /COD. d.
1.3
1
COD 263 ~1 145 mg/L pH 7.4 ~8.1
1.1 NH,N.TN TP 26.5 ~72.1.31.7
EGSB ~89.1 3.8 ~17.7 mg/L o
1 o 1.4
SR 2 COD . NH, N, (TN) | (TP) .
!T.PFHK#U] Z SRR MLSS ( Mixed liq—
=5 uor volgtile suspended solid MLVSS)
; ® . ORP H PHS3C
109:NaOH .‘HJ}c p
7k o 9 o
=SB 1.5 EGSB
HE
E‘ EGSB (
iﬁ ﬁg‘-i% . ) 2 °
%F EGSB 17 ~26°C
B 97 % 2.5~3.2m/h
K PR
bi HRT
DOFIORP st 7 - ~
L1 Ve 1.8 ~1.2 L/h 6.7~10 h
! FGSB 26C 15C
1.8 m 10 em 12 L. 2.5~3.1L/h HRT 3.9 ~4.8 h.
EGSB
° 2
CO, Mariotte
’ o, 2.1 COD
Mariotte o COoD coD
2 o
° —o— j#f7KCOD —e— H17kCOD —o— COD
EGSB 2 | Jiiahf"‘ JIA%E 'X—Fﬁ%"f{-mu
_:~ t R
: 80 .
EGSB £ 5
EGSB i o0 &
: :1% 140
EGSB 8 20
“ 0
0 30 60 90 120 150 180 210 240 270
( ORP) EA Tl
2 COD COD
1.2 2 EGSB

CoD 76% ( )



177 EGSB 287
COD NH, N 26.5 ~72.1 mg/L NH, N
85% o 1 84 % 89%
87 ~96% 92.5% ( NH, N 4.4 ~12.1 mg/L
16.5%) 10. 0 mg/L GB 18918 - 2002 1B
EGSB COD o
° —o— JHKTN/GE —e— HIZAKTNGE —o— TNZg#
TR TR
100 - 100
( EGSB B gl | 30
~129 mV): E ol 1 60 =
# 8¢ 40 &
£ 40 i
c n g
° =\ 20 1%
Y E : 0
0 30 60 90 120 150 180 210 240 270"
° EATI A/
+15 mV 4 ™ ™
EGSB 93. 4% COD 4 TN
COD 213 ~867 mg/L
COD 12 ~87 mg/L -12% » NH,N TN
COD 29 mg/L o 22 TN 29% 90
GB 18918 - 2002 1A o 46% 120 T70% » (
6 NTU o +15 mV ) TN
2.2 N T4. 7%
NH,-N TN 83% TN 31.7 ~81.7 mg/L
3 . TN 6.7 ~22.6 mg/L
e SRR SRS 5 14.0 mg/L GB 18918 -2002 1A .
g R TR i Re s éil%‘:_"%‘ioo EGSB
& = EGSB
nEu 80 - §
= ¥ - -
= 60 &
% i N.P .
# 40+ z
= e\ EGSB COD
Z 20 Zz
§—‘ ~
0 30 60 90 120 150 180 210 240 270" 0, EGSB
BTt /d COD
3 NH, N NH, N
NH, NO; (
NH, N ) o
NO, NH, ( )
~66% . 30 1% ~9% ECSB NH, N ]
NH, N : NH, N » 3 p
21.6 ~65.3 mg/L NH,-N FGSB TP TP
60 52% 120 5 . 5
79% o ( COD.NH,N TN TP
+15 mV ) NH,N . TP
80% 5 ( -53%



288 35 2
72%) - 90 EGSB 11 m/h
TP 3% MLSS 28 g/L
~T79% . 130 EGSB MLVSS  MLSS 0.74 ~0.77,
TP TP 36% o
( EGSB :
+15 mV ) TP
61% 449 . 1 LiXM Guo L Yang Q et al. Removal of carbon and
TP 3.8 ~17.3 mg/L. TP nutrients from low strength domestic wastewater by ex—
2.2~9.3 mg/l. 4.7 mg/l. panded granular sludge bed-zeolite bed filtration
P GB 18918 2002 I o ( EGSBZBF) integrated treatment concept J

TP

o

—o— YE/KTPE —e— H{/KTPlT —o— TPEERE

VR

RN

e (mg-L

TP

i 157 i
10 -

[e]

SPB

L L 1 1 1 1 L 1 -80
0 30 60 90 120 150 180 210 240 270
ZATIR Al

5 TP TP
11 m/h 0
MLSS 28 g/L MLVSS
MLSS 0.74 ~0.77 EGSB
3
(1) EGSB 15 ~
26°C 4 o
(2) EGSB 15 ~26C
HRT3.9 ~4.8 h COD.NH,-
N.TN TP 213 ~867 26.5 ~72.1
31.7 ~81.7 3.8 ~17.3 mg/L(
HRT ) COD.
NH,-N.TN TP 29 10.0
14.0 4.7 mg/L GB 18918 -2002  IA.
IB.IA I o EGSB
+15 mV o

(3) EGSB

10

11

Process Chem 2007 42:1173 -1179.
Chu L B Yang F L. Zhang X W. Anaerobic treatment
of domestic wastewater in a membrane-coupled expand—
ed granular sludge bed ( EGSB) reactor under moder—
ate to low temperature J . Process Chem 2005 40:
1063 - 1070.

. EGSB-SBR

J.

2007 30(5) :68 -71.
Chu L B Zhang X W Yang F L et al. Treatment of do-
mestic wastewater by using a microaerobic membrane
bioreactor J . Desalination 2006( 189) : 181 —189.
Ahn Young-Ho Choi Hoon-Chang. Autotrophic nitrogen
removal from sludge digester liquids in upflow sludge bed
reactor with external aeration J . Process Biochemistry
2006 41: 1945 —1950.
Pynaert K Wyffels S Sprengers R et al. Oxygen-imit—
ed nitrogen removal in a lab-scale rotating biological
contactor treating an ammonium-rich wastewater J .
Water Sci Technol 2002 45( 10) : 357 - 363.
Chu L B Zhang X W Li X H et al. Simultaneous re-
moval of organic substances and nitrogen using a mem—
brane bioreactor seeded with anaerobic granular sludge
under oxygen-imited conditions J . Desalination

2005( 172) : 271 -280.

M .
2004.
.EGSB
J . 2006 22( 15) : 62
-66.
J . 2008 24
(24):13 -15.
Oskar M Kensuke F Kazuo Y. Denitrification with

. Wat Res

methane as external carbon source ]

2007 41:2726 -2738.



