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ABSTRACT

Vinasse is produced from ethanol manufacturing plant 

at a ratio of 1:13 pure ethanol to vinasse. Vinasse is very 

polluted with B.O.D greater than 100,000 mg/l and 

C.O.D greater than 120,000 mg/l together with a nasty 

smell. A lot of works have been carried out to eliminate 

and reduce the pollution effect, but in vein. The aim of 

this study is to treat the mixture of vinasse and sugar 

wastewater to produce biogas and fertilizer from the 

sludge. The physical and chemical characteristics and 

quantity were analyzed and determined. A feasibility 

study was carried out for biofuels and fertilizer and 

found to be very promising. A control strategy was 

curried out and structured, this was important to 

optimize the treatment and production. A material 

balance was made to realize the design of the bioreactor 

required. The dimensions of the bioreactor were: length 

7m Internal diameter 3.5m, external diameters 4.5, 

thickness of 0.5   as well as material of construction. The 

study recommends that, the sludge, wastewater, the 

domestic waste and vinasse has to be treated with the 

same effluent plant with amendment for biogas 

collection and sludge for fertilizer, which has to be dried 

and packed in biogas. 
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INTRODUCTION AND PREVIOUS STUDIES 

Vinasse is the liquid waste produced from the base of 

sugarcane ethanol distillation columns at a ratio of 12-

15liters per liter of pure ethanol .Vinasse has a low Ph 

and high chemical oxygen demand ,which can cause 

environmental pollution  .Also underground water 

contamination is being observed in some regions .It is 

considered that the potential of vinasse as nutrient 

source for bio hydrogen and volatile fatty acids 

production by means of anaerobic bacteria is very 

promising (1). Currently the cost of H2 generated from 

biological processes is very high. Intensive research on 

biohyderogen is underway, and in the last few years 

several novel approaches have been proposed and 

studies in order to surpass economical drawbacks that 

prevent its industrial production (2)   .Environmental 

concerns and evolving legislation on international scale 

,and consideration of increasing energy prices ,request 

more participation of net energy producing waste 

treatment processes for sustainable pollution control (3). 

Ethanol producing in the Sudan is feasible and has 

started  by Kenana Sugar Company which produces 200 

thousand liters per day ,and vinasse produced in the 

production of ethanol amounts to about 2,700,000 liter 
(4) 

MATERIALS AND METHOD 

Wastewater and Vinasse Collection 

General wastewater from sugarcane factory and vinasse 

from ethanol distillation are collected. 

EQUIPMENT 

 Plastic digester as a pilot scale is used. Anaerobic and 

Aerobic Digester with an operational volume of 4.5L was 

constituted. 
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The experiments were conducted at a temperature (37 

_40) C0. The equipment consist of control valve of 

emitted gas, connecting pipe and spark igniter, silicone 

paste for sealing the digester and avoid gases leakage. 

The reactor capacity was 4.5L which had been liquid 

volume 4.1L (4 liter form general wastewater sugar 

industry and 100 ml form vinasse).  The emission of 

biogas yield was tested by igniting flame in front of the 

exit gas from control valve after three days. 

METHODS 

Analyses of mixture (Vinasse and wastewater) to 

identify the amount of biogas generation and treatment 

of the mixture used to fertilizer. 

EXPERIMENTAL WORK

The analyses of the sample were achieved by 

photometric device. 

SAMPLING

   Vinasse and wastewater were collected from the main 

pool in the Kenana sugar factory during the morning 

hours under controlled temperature condition during 

production season (2018) (5)Liter. Polyethylene bottles 

that have been pre washed with HNO3and thoroughly 

rinsed with deionized water. The sample were taken by 

holding the bottles at the bottom and plunging about 

15cm below the water surface, and approximately 3 

meter from the pool side, accordance with APHA, 

AWWA, WEF, 2005, it was then immediately closed and 

kept in ice chest. 

SAM 

   The sample prepared depending on the vinasse and 

general wastewater percentage (4 Liter of wastewater 

and 0.1 Liter Vinasse of total 4.1 Liter from total liquid 

volume). 

The reactor was sealed properly to avoid any leakage. 

The emission of biogas yielded was tested by using 

flame in front of the control valve after three days and 

analyzed by GC. 

RESULTS       
From bioreactor for anaerobic digestion a sample of the 

gas mixture was injected into the gas chromatogram 

with the following results showns in figure 1. 

Fig . 1 .  Analysis of produced gases from Vinasse and 

general waste water of showing natural gas only.   

Fig . 2 . Analysis of produced gases showing CO2 , N2 and 

CH4   

The results was obtained by calculation of the area 

under each curve and found as shown in the following 

table 1 
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Table 1: Analysis of the produced gases  using gas 

chromotegrghy 

Result mol% Parameter 

21.68 CO2

64.72 N2 

13.61 CH4

CALCULATION OF THE BIOGAS 

PRODUCED  

Ratio of vinasses to sugar  general waste water = 1:40 

mol/mol 

Amount of sugar waste water   = 40 kmol 

Amount of viasses  = 0.1 kmol 

Total amount   =4.1  kmol 

Amount of CO2   =4.1 × 0.2168 = .08889 kmol 

Amount of N2   = 4.1 ×.06472=2.6535 kmol 

Amount of CH4           =4.1 × .01361 = .055801 

kmol 

M, wt, of the mixture (waste water)    =18 

Amount of the mixture = 4.1 ×18 =37.8 

Amount of CH4   =558.01 × 16 =8928.16 

Total of waste water mixture = 40000 + 1000 = 41000 L 

Total biogas  = ×8928.16 = 8928.16 × 103 

Kg/ day 

Density of CH4   = 0.75 Kg/m3 

 = 11904.213× 103 m3/d 

Considering   182 day/year 

Total amount of produced CH4 = 119042.13× 103 × 182 = 

217346.766 ×103 m3/yr 

Price of CH4    =20$ 

20 X 217346766x103 m3/yr

Fig .3. Analysis of gases produced from digestion 

treatment. 

DISUSSION 
The biogas yields from co-digestion are significantly This 

result supports the idea raised by Murto et al. (2004) 

who reported that co-digestion could improve biogas 

production by 50- 200%, depending on the operating 

condition and substrates used. 

Methanogenesis is very important in anaerobic 

digestion because it is the terminal step of producing 

biogas. Low amount of methanogens will contribute to 

the slow rate of the biogas production. It is important to 

notice that blending sugar cane waste water with 

vinasse gives no need to treat vinasse separately and 

vinasse having high minerals contents will import the 

soil it the treated blend is used for irrigation. The smell 

and high B.O.D and C.O.D of vinasse will be mitigated to 

the minimum. 
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