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ABSTRACT
N

The energy crisis because of, 01l resources limitation and population growth is rapidly expanding in the
world so the importance of using,renewable energies to cope with global warming and providing a sustainable
solution of protecting the environment is becoming more and more evident. Biomass is one of the most
important renewable energy-sources which is produce by organic matters derived from plants, trees and crops.
Meanwhile, by applying’the anaerobic digestion process to organic wastes, a gas with a purity of 50-75%
methane and 25- 50% of carbon dioxide will be generated. Among organic wastes, vinasse, the stillage of
distillation proceSs of ethanol production from sugarcane molasses, has a very high potential and thermal value
for biogas pfoduction. This product has low pH and a bad odor which is rich in minerals and organic
compounds-and easy degradable. Due to cultivation area of sugarcane in Iran and the importance of ethanol
productionfrom its molasses, it is so serious to control and dispose its byproduct. For this purpose, in order to
produce methane and hydrogen from vinasse, this study was carried out to evaluate the equivalent energy of
vinasse as the primary feed for anaerobic digestion for biogas production. The results showed that according
to produced vinasse amount in Iran, 12.5 MW of electrical power, equal to 430 billion Rials, annually,
43,000,000 m3 methane and 1,460,000 m3 hydrogen are generated.

Keywords: Anaerobic Digestion, Biogas, Ethanol, Methane, Vinasse.
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Figure 1. Anaerobic Digestion process steps.
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Vinasse Plant- Actual (current study) 42.5
\ - . . =
Soyge a by )ldee TV 5 (65055 Sjgo 4 uling 5l G JUy osldee Voo g 0,k ) (U I -0 caad @ G a8 x5 28,5 Sl o L
AN . . .
Ng gl oo Mg 2y
g dalys aSe yie enhes VF g0 aillle sadg ol Jlaie o SR ool do o b s 58 adg 28,5 as s L
240,000,000 x 15 = 3,600,000 m? Q Sl gadg wlog lade
3,600,000 x 14.6 = 52,560,000 m? F Sllle oy Ban laie
52,560,000 x 0.65 = 34,164,000 m? O alls cadg e lade
\ .
v yol> b golaibl 4z gi -3-3

PRV Py G....,lSJT oole (ly an 3o 8o pilids aS Sl ool ¥V i (5 (59, 2 sl PH (lie 55 a4 Sbiaws jslaie 4y wlog s5lse o
Syl glas VO ojlail 4y laione )‘-.\.io\l.‘a\w| aS sl ial31 00 B Y 5l elug PH il ol (b ass ilél | ey gawwl pH G
4 azgi b aS 058 o0 lsi Olnl yeaS g plig il Ve s sgas allyy) i ge sl HT 1)y Jse o /oY () sabl, SWSTL
Sgd gt b HT Jse YAZYO0 HY jlais
pH = - 10 o3see il )
10,000,000 x 0.03\3316,255 mol H*
AAJEJ U.Q} |) .Ia.)‘)u.: 4\&05,.» d)m G.uuliﬂ 03 \.\.Jy H+)|A.M LJQL!.A GM...:L: 6)‘5.b‘5> ‘1,..4@ M])S ‘5,9 Y )‘A.Q.A L Q‘-‘L‘Jj pH QA.:LMJ) 6|).:

3 Sgd o ool jslaie oy o5 Fr Jge > LNAOH Jgloo  slSUT sole 03l ol 3 5550
316,255 40 = 12,650,000 gr
124650,000 = 0.4 x 1.23 =40 m® 5L 9,50 (slSUT Jalme ladie

AN -
Piite &5 09l B pan oole ¢ﬂ|)~l\°~m3 il VYY I g oo, Fr ol 50m 0gur SaS @ PH oo (gl 5y conds plonil liwlxo 45 az g5 b
P & 35 Bpan (3l Wi oo s W95 p padie b plejen Djge 4 39508 W95 ekt wallior il A pe Sro

g PH s

316,225 H* B— 158,000 mol H;

158,000 x 22.4 x (273 + 25) + 273 = 3,863, 000 litr Hz / day = 4,000 m® H / day
fooomd cslSIT sole (slys aise o 4y 5Ls pas s ogdle «(5len o man o] E 5l B en adg Al e G 4o g0 55 gilulas b
Sty Gl L (Jgame Gl o9 (S10)ls 9 5955 JFIS 55 (39,008 95 35 10 99y pas 4 az i b aS D9d oo adg 59, 8 )0 (g, B

v



. . . . >0
Sl (gweigo (o 0 55 Lo 31 N {é'}
01 231 &y gl 390500 g poinsnn gt A\ &

d"-"’{":."‘ﬁ“y‘ﬂdf“‘f""%' Buali ..ﬂ ndver

iy

adgi g e jlaime Laa> 45 S o0 YO 51 i 4 COD alS solaill am g uiomad 5 059,000 Og5 (5,9L8 hows a4 z,b ol
Ay Cewl e ‘J.J.g.'l)é Oﬂl o> w):‘sota.‘;é\ " @Liwo Sebie 4 .cél m.m|5>’ Cawd d.:l.uj 6}‘9.0‘53 R .).J)s d..v).‘o 3 B S9y

Sl sl ) eisTe0 SO p0 e g g0

S S s ¥

Xl R Iy Conny Joico ‘5?99.”5 00 (yro) u,—’Lé? WLA; o a5 Gl slasl8 Lal dl.ws slesguw ‘S?J..QY" & axg b
e S B 095 o0 bl Gl Sl G Bl o0 i & Su05 5 08 Jloms LT (Su¥T liee o5 pdganazs 65l gl 5l ol o9
Xlg5 oo 45 WS oo g 39,008 5 Olie T asle (33, b sosle G JT slasilony (yazmen (35l Slge 5 45 035 Sy g i 5 5l

Sees e Jbl ool ) Jolo ol 51 5000 95 Jemndlly gy 42 Ghgly () 50 095 55 (Sl Ol 9 (oSl 508 Ly 4 ke
90,5 Jol> 55zl g oul i le
i sty by 10 UK ol 5l o g ) 4 5 35 0e g5 il U ) cpadee YE g 5 AL o
el o 1) oz g BB S (3 0dgi b dslie )0 a5 5,5k w009 YU jls () as 3l olig pn> @
N
DYYAe+ v v ¥l e ool (58,5 a0 b S o asi 3 m caSiosie VEIS cs3lsn s e anyld (e olizg coSoyio o @
053] St aldls 51 Ol oo S g So e
VYD olizg 5| el (oSS ol e ol > 5 syt o sl (S0 s RISl ¥ s 585 syl
oles ilsr o i .\...J)s b Wlg oo i caSio e ygukis YT Sgu> AVl ‘..\.o)\a\?b obe oels b 8 en Jlaxiwl s azg b @
NERWE
. . > _ -
S SIS (so0le 5,15 4y 58 pas s ogdle (5310 o i 9T 8 (b GEHIF L (lejen (55,0 5 Jlasiul 0.5 pasila b

N\
. . P N . . a |& . iR
Y e C)'L’ u.:‘ OO A9 ypody 49y gA.CLS J\Q}“‘gs‘" ».\.:.]5.: 009y )15 g.».!S,cf.a feoo 441)5) ¢pH @.«.'a.u
AN

sf...sﬁ’ﬁ. _a

U.MMQ 9 U”)M WJ.: Oliua.)‘\) )JAJAJM 6%6)}»' 60M5).a ‘U‘ﬂ‘ JBJL\‘ ulf..\.u_f..\a.jy uA.?U‘ )l I""’“)(SA M.Joj dj} » w UJ| )Q
2ol 1) S oS wings oy Gl )l (ioly cnl el o a5 oI i sl (i BT

N

&=y %

Abbasi, T., Tauseef{S.5& Abbasi, S. A. (2011). Biogas energy (Vol. 2): Springer Science & Business Media.

Baez-Smith, C. (2006). Anaerobic digestion of vinasse for the production of methane in the sugar cane distillery. Paper
presentediat the SPRI Conference on Sugar Processing, Loxahatchee, Florida, USA.

Buitron, G., Kumar, G., Martinez-Arce, A., & Moreno, G. (2014). Hydrogen and methane production via a two-stage
prooe%ses (H2-SBR+ CH4-UASB) using tequila vinasses. international journal of hydrogen energy, 39(33),
19249-19255.

Christafoletti, C. A., Escher, J. P., Correia, J. E., Marinho, J. F. U., & Fontanetti, C. S. (2013). Sugarcane vinasse:
environmental implications of its use. Waste Management, 33(12), 2752-2761.

Chum, H. L., & Overend, R. P. (2001). Biomass and renewable fuels. Fuel Processing Technology, 71(1-3), 187-195.

de Souza, S. N., Santos, R. F., & Fracaro, G. P. (2011). Potential for the production of biogas in alcohol and sugar cane
plants for use in urban buses in the Brazil. Paper presented at the World Renewable Energy Congress-Sweden;
8-13 May; 2011; Linkoping; Sweden.

GRANATO, E. F., & Silva, C. L. (2002). Geracdo de energia elétrica a partir do resisuo vinhaga. Procedings of the 4th
Encontro de Energia no Meio Rural.

Herzog, A. V., Lipman, T. E & ,.Kammen, D. M. (2001). Renewable energy sources. Encyclopedia of Life Support
Systems (EOLSS). Forerunner Volume- ‘Perspectives and Overview of Life Support Systems and Sustainable
Development .



' . . . >
SilSio (weigo (o 0 555 (wend 3L % @
O 231 & g 3ilS0 9 ka9t 3 | X l
L

d"."’f":"‘ﬁ“ﬁ(ﬂf"“f"’f’ Buali Sins Universiey

Iran Ethanol Producers Association. (2018). http://www.epa-iran.ir/farsi/indexf.html

Janke, L., Leite, A. F., Batista, K., Silva, W., Nikolausz ,M., Nelles, M., & Stinner, W. (2016). Enhancing biogas
production from vinasse in sugarcane biorefineries: Effects of urea and trace elements supplementation on
process performance and stability. Bioresource Technology, 217, 10-20.

Kannan, A., & Upreti ,R. K. (2008). Influence of distillery effluent on germination and growth of mung bean (Vigna
radiata) seeds. Journal of Hazardous Materials, 153(1-2), 609-615.

Kothari, R., Kumar, V., Pathak, V. V., & Tyagi, V. (2017). Sequential hydrogen and methane production with
simultaneous treatment of dairy industry wastewater: bioenergy profit approach. International Journal of
Hydrogen Energy, 42(8), 4870-4879.

Manzano-Agugliaro, F., Alcayde, A ,.Montoya, F., Zapata-Sierra, A., & Gil, C. (2013). Scientific production of
renewable energies worldwide: an overview. Renewable and Sustainable Energy Reviews, 18, 134-143,

Martin, K., Wolfgang, S., & Andreas, W. (2007). Renewable energy: technology, economics and enwronment In:
Springer.

Mengistu, M., Simane, B., Eshete, G., & Workneh, T. (2015). A review on biogas technology and its contrl\butlons to
sustamable rural livelihood in Ethiopia. Renewable and Sustainable Energy Reviews, 48, 306—\316

Moraes, B., Triolo, J. M., Lecona, V. P., Zaiat, M., & Sommer, S. G. (2015). Biogas production within the bioethanol
productlon chaln use of co- substrates for anaerobic digestion of sugar beet vinasse. Bioresaurce Technology,
190, 227-234. SO

Moran-Salazar ,R., Sanchez-Lizarraga, A., Rodriguez-Campos, J., Davila-Vazquez, G., Marifio-Marmolejo, E.,
Dendooven L., & Contreras- Ramos S. (2016). Utlllzatlon of vinasses as soil amendment consequences and
perspectives. SpringerPlus, 5(1), 1007.

Mshandete, A., Kivaisi, A., Rubindamayugi, M., & Mattiasson, B. (2004). Anaergbic batch co-digestion of sisal pulp
and fish wastes. Bioresource Technology, 95(1), 19-24.

Reis, C. E. R., de Souza Amaral, M., Loures, C. C. A., Da Rés, P. C. M.\Hu*B., Izério Filho, H. J., Silva, M. B.
(2014). Microalgal feedstock for bioenergy: opportunities and chaﬂenges In Biofuels in Brazil (pp. 367-392):
Springer.

Rodrigues Reis, C. E., & Hu, B. (2017). Vinasse from sugarcane ethanol production: better treatment or better
utilization? Frontiers in Energy Research, 5, 7.

Sadeghzadeh hemayati, s., Ahmadi, H., Taleghani, F., & Amili'H. (2011). Sugar beet seed improvement and research
institute, Sugarcane and Development Research Institute, Khuzestan's lateral industries. Ahvaz Khuzestan. Iran.

Salomon, K. R., & Lora, E. E. S. (2009). Estimate of the electric energy generating potential for different sources of
biogas in Brazil. Biomass and bioenergyy 38(9),'1101-1107.

Santos, R., Borsoi, A., Secco, D., de Souza, S., &€onstanzi, R. (2011). Brazil's potential for generating electricity from
biogas from stillage. Paper presented.at the proceeding at World Renewable Energy Congress.

Volpini, V., Lovato, G., Albanez ,R., Ratusznel, S., & Rodrigues, J. (2018). Biomethane generation in an AnSBBR
treating effluent from the biohydrogen production from vinasse: Optimization, metabolic pathways modeling
and scale-up estimation. Renewable Energy, 116, 288-298.

Walter, A ,.Dolzan, P., Quilodran, @.°de Oliveira, J. G., Da Silva, C., Piacente, F., & Segerstedt, A. (2011).
Sustainability assessnient of'bio-ethanol production in Brazil considering land use change, GHG emissions and
socio-economic dspects, Energy Policy, 39(10. 5703-5716).

Wilfert, R., & Schattauer ,A%2004). Ecological analysis. Biogas utilization from liquid manure, organic waste and
cultivated hiomassza technical, ecological and economic analysis. Leipzig (Germany): Institute for Energy
and Envirpaiient, Deutsche Bundesstifung Umwelt (DBU).


http://www.epa-iran.ir/farsi/indexf.html

