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Abstract The efficiency and the methanogens composition in an Upflow Anaerobic Sludge Blanket (UASB) reactor and a Continuous
Stirred—Tank Reactor (CSTR) are investigated after achieving steady states at the same Organic Loading Rate (OLR) of 6.0kg-m=-d-".
The results show that the average removal rate of COD reaches 95% in the UASB, significantly higher than 84% of the CSTR. However,
the specific methane production rate and the specific COD removal rate of the activated sludge are 315L-kg™-d™ and 0.85kg -kg™'-d™",
respectively, in the CSTR, notably higher than those of the UASB of 260L-kg™-d™" and 0.67kg-kg™"-d™, respectively. The analysis of the
methanogens composition of the activated sludge by polymerase chain reaction —denaturing gradient gel electrophoresis (PCR-DGGE)
indicates that Methanosaeta concilii and Methanospirillum hungatei are the dominant methanogens in the UASB, while Methanosarcina
mazeil and Methanobacterium formicicum are dominant in the CSTR. The diversity of the microbial community composition and the
metabolic characteristics are the underlying reasons for the difference in the performance of the anaerobic treatment system. The UASB

and the CSTR have their respective advantages in the COD removal or specific activities of the activated sludge. It is reasonable to
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choose a perfect bioreactor (UASB or CSTR) for a practical engineering based on the quality of the wastewater and the required extent of

the treatment.

Keywords upflow anaerobic sludge blanket; continuous flow stirred—tank reactor; performance; methanogens
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GCAGCAGGCGCGA-3", 47 GC 3 ;915R,5’ -GTGCTCCCCCG
CCAATTCCT-3', WP 258 5 E K AW HARAE B L (NCBI,
http://www.dtd.nlm.nih.gov) B BlastX #1737 41 Lb x5, Jf- Pk ik B
BRJF 5 H MEGA 3.1 S @ 258 F

2 HR5WE
21 REBETHE

UASB 1£J3 3li2 17 165d J5 £ #£7K COD 2000mg- L™ HRT
8h Z& M4 T ik B 32 17 A2 IR A& 1 CSTR W #E 32 17 100d J& 78 F
7KCOD 4000mg-L™* HRT 16h 44 N ik 8z fifaw, & AR
SEIZ TR A L6 M7 % (OLR, A COD )38 6.0kg m™-d”,
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&1 UASB # CSTR & R #71Z 1T ##1E
Table 1 Summary of the conditions and performances of
UASB and CSTR reactors

FHIT S50 P

UASB CSTR

i #E7K COD/(mg- L) 2000 4000
il HEIK pH 1 7.1 7.1
% K {5 B I [E) /b 8 16
bV AR (kg-m=-d) 6.0 6.0
Hi7k pH {4 75 7.4
COD % B %/% 95 84

& 15 FEIEE g E RN
. SREY /(g 1) 8.5 5.9
45 15U/ (kg kgt d ) 0.7 0.9
" FE 7 R e %/ (Lo kg - d ) 260 315
% 158 L COD £BR 2/ (kg-kg™+d™) 0.67 0.85
%{ SRR B2/ (mg 1Y) 75 240
Z B/ (mg- 1) 40 85

W/ (mg-17") 35 135
T2/ (mg-L™") 0 20

E RO R IE AAE K BT T A

Note: Data in the table are mean value of stable operation period.
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Fig. 1 Fingerprint analysis (a) and phylogenetic tree (b) of methanogen
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hungatei E.7H 98% L I Ay AL PE, 437 8,9,11 A1 12 5
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CSTR 15 W AE & ok I i 5 A4 WA T8 1 3 A H BE il
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UL UASB H (19 77 BB 18 19 22 4 3 KT CSTR., B DGGE
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FHR ST (UASB), 345 F Fi5 e 19 R 4R FBURLAL | 1 i5
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Table 2 Distribution and metabolism characteristics of methanogens in the UASB and the CSTR
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Methanosaeta 1,4,13 3 22N W T IR U BT AR Ot < A [4],[16]

TR R Hy/CO, 55 R ik, L AE R 1R s 225Kk Sk B3, AR

J SR s R

Methanosarcina 2,5,7 5,6 I\ & BRI et | EL S LI [41.[16]
Methanospirillum 14,15 — PETE P FH F R A HyCO, s & 57 BE BAIG, 35 5% [41.[18]
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UASB R ZiH A S BRI Ho/CO,, IR Y AL 347 H
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UASB R % K SR Wk FE AE R FE AR AKCE (<40mg-L7) (&
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Il 26
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CSTR # 4t h FIH C R AR HACO,, H R 1 D38 F 5t 1
533N Methanosarcina mazeii (555 5) #1 Methanobacterium
formicicum(%%% 9,10) (Kl 1), Methanosarcina mazeii i £
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