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Table 1- Chemical composition of the of the sugarcane vinasse[29]

parameter unit Content
VS % 48.32
TS % 5.58
COD mg/L 28765
pH - 4.5
nitrogen g/kg 14
carbon % 25
phosphor g/L 38
sodium mg/kg 690
magnesium mg/kg 477
calcium mg/kg 211
sulphate mg/L 56.3
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Table 2- Characteristics of granular sludge

Parameter Values Unit

Specific methanogenic activity 0.1-0.2 Kg COD-CHy/kg VSS/d
Typical values for industrial 05-1.0 Kg COD-CHy/kg VSS/d
wastewater

Settling velocities 15-20 m/h

Density 1.0-1.05 g/ml
Diameter 0.1-8 mm

Shape Spherical form
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Figure 1- Schematic of the SGBR reactor (a), Reactors, temperature control and biogas measurements (b)
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Figure 2- The process of producing methane at 2, 3, and 4 days hydraulic retention times
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Figure 3- Daily solid content (a) and volatile solids (b) vinasse digested in HRT 2, 3 and 4 days
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Figure 4- daily pH of the reactors at 2, 3 and 4 days of hydraulic residual times
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Figure 5- Process for methane production based on the amount of vinasse solids removed in HRT 2, 3 and 4 days
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Table 3- Comparison of Anaerobic Reactors Performance in Biogas Production of Sugar Cane Vinasse

Reactor COD*? OLR® CH,* HRTY Te Re
UASB 71 12.50 0.289 2.0 35 [22]
UASB 75 7.50 0.185 2.8 30 [9]
UASB 75 24.00 0.316 4.0 24 [36]
FBR 72 9.20 0.288 4.9 37 [37]
AFBR 70 19.30 0.312 3.0 37 [26]
AFBR 70 25.32 0.386 1.0 30 [27]
UAFR 75 10.00 0.315 5.0 29 [23]
CSTR+FBR 92 4.1.00 0.330 5.0 37 [38]
FBR+CSTR 67 21.30 0.315 4.0 35 [39]
SGBR 19 86.00 0.375 2.0 35 Present study
SGBR 27 28.66 0.448 3.0 35 Present study
SGBR 34 21.50 0.429 4.0 35 Present study

2 %CODremoveds °kgcon/m’.day, © m*/kgcopremoved, ¢day, ¢ Temperature C
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Table 4- uncertainty data

HRT CH, stp TS VS pH CH4/VS
2 251.56 0.54 2.53 0.35 72.04
3 139.66 0.38 4.04 0.37 135.75
4 218.24 0.64 2.70 0.36 113.21
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In this study, the production of biogas from vinasse by using three SGBR reactors with the same volume of 5.6
liters for three hydraulic retention times (2, 3 and 4 days) and organic loading rates of 86002, 28667 and 21500
mgCOD/L.d was investigated. The water bath method was used to provide the temperature of mesophyll
reactors at 35, and NaOH solution was used for buffer. The biogas volume was measured using the water
displacement method. The results showed that the methane production was almost constant with HRT of 4, 3,
and 2 days after 11, 13, and 16 days, respectively. Methane gas production with HRT of 2, 3, and 4 days was
6.66, 16.66 and 27.38 Lcuastey/L.day per liter of vinasse, respectively. For three reactors, methanogen and
acidogenic bacteria were in the equilibrium state at pH 5.57 after 2 days. The amount of methane gas production
per volatile solids with the HRT of 2, 3, and 4 days was 244, 345 and 434 m3cu4/gys, respectively.

Keywords: Vinasse, Biogas, Methan Gas, hydraulic retention time, Static Granular Bed Reactor
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