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Performance and Microbial Characteristics of an EGSB Reactor Treating Brewery

Wastewater Under 20°C
LI Jin, ZUO Jian-e, XING Wei

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A lab-scale EGSB reactor fed by artificial brewery wastewater was operated under 20°C continuously, and its process performances
characteristics of granular sludge, microbial community structure were investigated. The results indicated that: Dafter 184 days’ operation, the
organic loading rate of EGSB reactor could reach 10 kg/(m’ *d) at HRT of about 18 h, the COD removal efficiencies were above 85%, and
the specific biogas production was about 0.58 m’ per kilogram COD removed. @ As the organic loading rate increased, the average diameter of
the granule increased, and the setiling velocity increased too, but when the loading rate reached about 10 kg/(m’*d), the granular average
diameter decreased slightly. Compared with the granular sludge operated at mesophilic condition, the ECP contents especially the protein
contents in the granular sludge operated at 20°C increased obviously. (3) Compared with the seed sludge, the main Archaea (methanogenes)
species in the sludge samples operated at different loading rates under 20°C did not change greatly, but the dominant methanogenes in the
sludge operated under 15°C for 6 months seeded with the same mesophilic sludge changed obviously.
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Fig.1 Schematic diagram of EGSB reactor and process flow chart
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Fig.2  Performance of EGSB reactor at 20°C
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2.2 I PREUORL Y Y 1 7 5t

HEAR I L P Ry V8 I RLAR 2> AT HEAT T 6
PO, 23 5 7 v e A S AUAS [R) 44 R AR e i
1730, Sogh Rl 4 Fios vl DUE H BEAE A BL A A 11
PEm, KA > 1.4 mm PIRURLYS YR BT v (1) B A ph 4 ol
I 1) 56 9% 126 3 14 0 21 35 241 85% , Ho P KiAR > 2 mm
(R RURLYS e YK 3, B HE R ) 1) 3090 38 o 3] 5 2%
1 70% AB AT HLUATIA ] 10 ke/Cm’ =), BURLTS e
SERPRLR A AN RS, SRR, KR > 1.4 mm 19
Ky BT o i R A B BN B, R > 2
mm [P URLY5 Y8 T o (0 B9 R B T 10 AN e s A

A, IX A RESE S OR AR BURL Y e JE YR IE MY 10
ke/Cm® » DRI AL A7 A 17 A A B Pl T 7y i v s
IO, S BB EIE R IR, WA R T
FLIOTE B . — 38 53 FLARAE 2 mm LA 1 (K195 98 5> fift '3
BT RARAE 1.4~ 2 mm 30 B P (0975 98 5389 0, 1M /s
FLAR (1075 e Rl T DK B HR 7K HE H 5 70 I 5K 422 23 A 11
(R I 5 A6 R 35 ¥ 10 1 2 8 5 HEAT T 00 A, 5 vk
ek AN [RLRLAZ 0 B 00 J0RE 5 8 E 375 7K v 1) DT
AT, AR JE AR Allen 24 23T 513 Hh UKL 8 1)
S8y T g AP 5 TR . ] LA HBORLYS Y
(P35 % BE AT 1.05 gfem’® LA b, W i T T 4

H<06 B06~08 @08~1 O1~1.25 J1.25~14 B14~2 @>2
100

90 |~
80 —
70 — ps

60 |-

..
i
ER b

50 -

—

i
o

b3
o

e

T

U.A..

s
T
o

T

o

e

s

PR H/%

—
o

o
i
o

i3
b3
o

%
e

s
s

"_,
i
i

e

=
i
5
5
e

T

o

L

e

40 [

o
i
o

i3
i3
o

%
e

s
s

o

o

o

s

e

o
i

b3
o

%
e

S

s
G
bk
bk
e
T

o
i
5
5
e

=
&
&

30 |-

T

o

o

e

,,,

i
T
£

i3
o

%
e

e

gortd

T

L

"‘
i
i
i
ik
S

b3

e

2

£

=
R

o

o

s

T

s

i3

HEEE
o
i

i3
o

%
e

b3

T

o

i3
o

b

T

T
o

o

o

i3
i3
o
i
i3
o

o

o

ot

20 -

o

=
e
i
I

%
2

7
o

i3
o

i3
o

=
%

L

o

i3
b

o

£
i3

s

%

o

fs,
i
£

i
£

10 —

0 L~
2o 1.6 2.6 4.0 6.6 10.0

HHL G /kg-(m3-d) !

4 FRENGETTHRITRNEN T

Fig.4  Granular diameter distribution at different OLRs
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Fig.6  SEM photographs of granules from EGSB reactor at 20°C after 184 days’ operation
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