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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 - 45
nitrogen g/kg 14
carbon % 25
phosphor g/L 38
sodium mg/kg 690
magnesium mg/kg 477
calcium mg/kg 211
sulphate mo/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-CH,/kg VSS/d
Typical values for industrial 05-1.0 Kg COD-CHa/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
503 F 9T ¥ (Sgpume wibe slaplej 5o plie j1 adgs wig, -F Jsb

Sold e, ¥ a4y Cod 3, T HRT o lol .l jiaS 59, F o ¥V a4y s 039, Y HRT 0 wul> 0lge jualS as o
s alie Wg) Ko Ly (Sgpoen wile loj a2 50 18 el slge falS o )3 (Y- JSCE) 3,18 3529 (5 eS
Oliee adlys yig 39, ¥ (Selgyien il ploj my (F- JS2) 8l (2als” (1 Wigy 9, ¥ HRT jo (Sl 55,0 o Ll
s oSl by 0 092 ge dul> dlge

Oigdeml > o jo ol gl b opgo 5g, 5o s S oy ralS O/OY 4 VIY 5l pgo 59, ;0 HRT aw ;o ailjs, pH
BIOY s Lu,ss HRT aw jo 4o ailje, PH aSul ) azg5 b .ol 03,5 oy 205 PH 5 00l gonl Laes 5 s
(F JSs) wloawy 6,85k 4 pH ol jo ol 5 oyl cuiSades (sla6 iSL el oile ol

YY


www.SID.ir

UL..‘...»JSJ M‘ 9 gLSc»b @L.S Gda.aac ~L§‘ol.w)l.~ g_;cJJa.a.m

— HRT 3 — HRT3
- HRT 2 501 -+ HRT 2
=e=s HRT4 --- HRT4

Day
a b

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
393 F 9 Y Y HRT ;0 wlogoabdio duls dlgo oyl o (bl p oyl j15 adgi wigy -0 JC&

Pl ol g 31 3 g wdgi 50 (53l9R st L39S 0 Slos dualiio Y Jgur
Table 3- Comparison of Anaerobic Reactors Performance in Biogas Production of Sugar Cane Vinasse

Reactor CoD? OLR® CH/ HRT® T 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 06COD emovets ° Kgcon/m?®.day; © m*/kgcopremove, © day, ¢ Temperature C
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Table 4- uncertainty data

HRT CHj stp TS VS pH CH.VS
2 251.56 0.54 253 | 035 72.04
3 139.66 0.38 404 | 037 135.75
4 218.24 0.64 270 | 036 11321
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English Abstract

Biogas production from sugar cane vinasse using a Static Granual Bed
Reactor (SGBR)
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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 |cnastey/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 m*cpa/gus,
respectively.

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