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Effect of Methanosaeta on anaerobic granular sludge formation®
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In order to understand the effect of filamentous cells of Methanosaeta harundinacea 6Ac on granular sludge
formation under the medium temperature in the EGSB reactor, as well as the properties of the granular sludge formed and
operation of the reactor, we cultivated granular sludge with two laboratory scale reactors under the constant temperature
condition of 35 + 1 °C. One reactor (R2) was inoculated anaerobic flocculent sludge with a bristle methane bacteria species;
the other reactor (R1) was the control only inoculated with the anaerobic flocculent sludge. The results showed that when the
organic load gradually increased to 11.1 kg m® d*, the COD removal rate of R2 reached 85.9%, higher than that of R1 (75.0%).
Granular sludge was founded in both reactors after 46 days, with 62.3% sludge particles greater than 0.1 mm in R2. During 28-
46 days, the percentage of sludge particles 0.1-0.3 mm increased from 10.0% to 49.8% in R2, but only from 10% to 33.3% in the
control group R1, where flocculent sludge was mainly detected. This research showed that adding Methanosaeta could promote
formation of granular sludge, enhance its proliferation and stability, improve precipitation of granular sludge and removal of
organic matter, and accelerate start-up of EGSB.
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6.5-7.8
[10] EGSB 1 . e s 1
: Table 1 Trace elements in the artificial influent water
Composition ~ p/mg L™ Composition plmg L
CaCl,2H,0 10.0 (NH4);Mo,0, 0.5
MgSO,7H,0 15.0 H,BO, 0.5
FeCl,-4H,0 10.0 NiCl,-6H,0 0.5
CoCl,6H,0 0.5 ZnCl, 0.5
Kl 1.0 AICI,:6H,0 0.5
11 MnCl,4H,0 0.5 CuCl,2H,0 0.5
EGSB R1 R2 Na,SeO, 0.5
1 . 60 mm 500 mm 1.3
1L. 3Bzx1l
15 min
CcoD 1000 mg L™* OLR  2.0kg
m*d* HRT  12h
0.37mh™,
COD 3d 80%
VFA < 300 mg/L
2
14
pH COD
1 1 2 3 4 5 VSS
6 7 8 9 TSS
Fig. 1 Schematic diagram of the experiment device. 1: influent; 2: pH pH
peristaltic pump; 3: sludge bed; 4: the reaction zone; 5: three-phase separator; CcoD M TsS  VSS
6: precipitation area; 7: effluent; 8: reflow peristaltic pump; 9: gas metering [12]
meter. 3]
1.2 FEI
Quanta 200 2.5%
R1 R2 VSS 10.1 - -50% 70% 80% 90% 100%
g/L R1 - 100% 3 - : 11 o
VSS 0.266 g/L 8 min
6AcC , IONSPUTTER JFC21100
6AC 5
R2 91 VSS
COD 500 mg/L COD:N:P = 2.1
200:5:1 [CO(CNy,),] KH,PO, 98 d EGSB
1 pH
2 R1 R2
Table 2 Operating mode of the reactors R1 and R2
COD OLR
Phase (p/mg L) Water inflow (/L d*) (COD, p/kg m* d*) Upflow velocity (W/m h™) HRT (i/h) Running time (¢/d)
1 1000 2.0 2.0 0.37 12.0 1-14
2 1400 2.0 2.8 0.37 12.0 15-21
3 2000 2.0 4.0 0.37 12.0 22-30
4 2000 2.8 5.6 0.38 8.5 31-41
5 2000 39 7.8 0.40 6.1 42-48
6 3000 3.7 111 0.40 6.5 49-98
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Fig. 2 Changes of COD removal efficiency and OLR over time.
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Fig. 3 Effluent pH in the reactors and influent pH value changes over time.
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R1 TSS 3.6g/L R2 8.3 g/
L. R2
d 165
R1 R2
43 g/L 8.6 ¢g/L
R2
R1.
20 120
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116 2
~ 15F s
_ 112 2
L0k <
) 1g &
2 S
o5k =
44 5
]
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4 OLR .
Fig. 4 Changes of OLR and TSS in the reactors over time.
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Table 3 Properties of the sludge in the reactors on 98" day

Parameter TS (p/gL™) VS (plgL™) TSS(plgL™ VSS (p/gL™)
Inoculated sludge 20 e Led 101
R1 6.4 34 3.6 2.8
R2 8.8 7.8 8.3 8.2
2.2.4
3
5 R1 0.1 mm d
74 0.2 mm
0.1 mm 60%.R2 d46 d74
R2
d 46 0.2 mm 68%
2 mm R1 d 154 R2
0.5 mm 10.9% R1
EGSB
W>0.5mm M 0.1-0.25mm
B 0.25-0.5mm BE<0.1mm
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Fig. 5 Diameter distribution of granluar sludge in the reactors.
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