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Abstract: Organic household waste has a high organic content (69 g/kg), 

value of pH equal to 6,3 with 94% of moisture. Anaerobic digestion is one of 

the technologies for recycling and stabilization of organic waste, the process 

is carried out in 3L reactor at semi continuous and mesophelic conditions. 

During the anaerobic digestion of OHW, pH was around neutrality (between 

6,5 and 8), a decrease of alkalinity was observed reaching a value of 900 mg 

CaCo3/L), total and volatile solid were accumulated at the end of the 

experiment. Result of biogas production indicates that a higher methane yield 

was obtained for the load 0,5 g VS/L, methanogenic potential for the 

anaerobic digestion of OHW was 0,15LSTP/g VS. 

 

Keywords: Methane, Alkalinity, Digester 

 

Introduction 

In recent decades, rapid urbanization of cities has 

led to a proliferation of uncontrolled landfills          

(El Khamlichi, 1997). The production of household 

waste in urban areas is about 11 000 tonnes/day. 

These waste consists mainly of organic material (50 to 

70%), paper-cardboard (5 to 10%) of plastic (6 to 8%) 

of metal (1 to 4%) and glass (1-2%) (Ajir, 2002). The 

household waste in Morocco and other developing 

countries is characterized by higher moisture (60-

70%); calorific value of 900 to 1000 kcal/kg, in 

contrast to industrialized countries in which 

household waste is characterized by a 40% rate of 

combustible materials with a moisture content 

substantially lower "<50%) (Soudi, 2001). 

 the treatment of household waste, especially, 

remains very underdeveloped outside the wild landfill 

that has a harmful effect on the environment (soil 

pollution, water resources and greenhouse gas 

emissions). Alternative processing technologies, such as 

Anaerobic Digestion (AD), offer some potential for the 

recovery of valuable resources and the reduction of 

organic compounds from organic wastes by producing 

biogas (Carvalheiro et al., 2008; Stabnikova et al., 

2008). Anaerobic digestion has been considered as a 

promising process for organic waste removal coupled 

with renewable energy generation (Scano et al., 2014; 

Yangin-Gomec and Ozturk, 2013). 

Materials and Methods 

Substrate 

 Organic household waste was collected from an 
uncontrolled landfill in Meknes city and mixed using a 
blender, its composition is shown in Fig. 1 and Table 1 
shows the main characteristics of OHW. 

Inoculum 

The inoculum was collected from a mesophilic 
anaerobic reactor of wastewater plant in Marrakech. 
The inoculum was selected on the basis of their high 
methanogenic activity (Field et al., 1988) and mixed 
with digestate obtained from a batch anaerobic digester 
of household waste, chemical composition of inocula is 
shown in Table 2. 

Anaerobic Digester and Experimental Procedure 

The experiment was conducted in laboratory glass 
bottles of 3L volume, which served as semi 
continuous mode anaerobic reactor working under 
mesophilic temperature, it was equipped with two 
connections to load substrate and ventilate methane gas 
and magnetically stirred by means of an 
electromagnetic stirrer connected to a motor. The 
volume of methane produced during the process was 
measured using 2-L reservoirs connected to the reactor. 
To remove the CO2 produced during the process, 
tightly closed bubblers containing a NaOH solution (6 
N)     were   connected   between  the   two   elements. 
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Fig. 1. Composition of OHW 

 
Table 1. Chemical characteristics of OHW 

Parameters Units Values 

pH - 5,3 

Moisture % 94 

Total solids g/kg 72 

Volatile solids g/kg 69 

Mineral solids g/kg 3 

 
Table 2. Chemical composition of inocula 

Parameters Units Values 

pH - 7,8 

Moisture % 92,5 

Total solids g/l 28 

Volatile solids g/l 18,5 

Mineral solids g/l 9,5 

 

The volume of methane displaced an equal measurable 

volume of water from the reservoirs. This volume was 

corrected in order to remove the effect of water steam 

pressure and the measured methane was then expressed at 

standard temperature and pressure conditions (STP: 0 _C 

and 1 atm) (Martín et al., 2013). 

Reactor was initially loaded with inoculum, after the 

inoculation stage, it was first fed with 0,5g VS/L, the 

volume of methane was measured as a function of time 

and then the organic loads added to the reactors was 

increased from 1.00 to 3.00 g VS/L. pH, alkalinity, total 

solid and volatile solid were measured before and after 

each load added to the reactor. 

Results and Discussion 

Methane Yield Coefficient and Biodegradability 

Figure 2 shows the methanogenic potential for 

different loads added to the digester. The maximum of 

methane yield was observed for the load 0,5 g VS/L and 

reached of 0,15 L/g VS, this value is in line with that 

found by Gao et al. (2015) who trated residual kitchen 

waste by anaerobic digestion and a value of 0,479 L/g 

TS was obtained in this study. After that, a rapid 

decrease of methane yield was observed between the 

load 1 g VS/L and 3 gVS/L, which indicate a decrease of 

methane production. 

The relation between volatile solid added and volatile 

solid removed is shown in Fig. 3, a low biodegradability 

was observed for the anaerobic digestion of organic 

household waste (63%). this might be due to the 

inhibition or destruction of mathanogenic bactaria by 

some toxicants contaminating wastes. Figure 4 shows the 

evolution of the volume of methane accumulated as a 

function of time for the loads 0,5 g VS/L, this volume 

increase with time due to the degradation of organic 

matter added which turns into biogas. 
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Fig. 2. Methanogenic potential 

 

 
 

Fig. 3. Biodegradability during mesophilic anaerobic digestion of OHW 
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Fig. 4. Variation in the volume of methane accumulated as a function of time for a load of 0.5 g VS/L 

 

 
 

Fig. 5. Evolution of pH in the digester 
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Fig. 6. Alkalinity variation during the digestion of OHW 

 

 
 

Fig. 7. Total solid variation in the digester 
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Fig. 8. Volatile solid variation during the experiment 

 

Stability of Digester during Mesophilic Anaerobic 

Digestion of OHW 

Variation of Alkalinity and pH 

The process of anaerobic digestion of OHW is based 

on pH, alkalinity, total solid and volatile solid to 

evaluate its stability. The evolution of pH in the reactor 

is shown in the Fig. 5, it decreases reaching a value of 

6.5, These values are in line with those previously 

described by Martín et al. (2010) and Siles et al. (2009) 

but it was around neutrality because the optimal pH 

range for mesophilic anaerobic digestion is close to 

neutrality, varying for each type of bacteria between 6.5 

and 7.5 (Martí, 2006). 

Figure 6 shows the variation of alkalinity during the 

process of mesophilic anaerobic digestion of organic 

household waste, the alkalinity is one of parameters 

which evaluate the stability in the effluents of reactor. In 

this study a rapid decrease in the alkalinity which 

reached a final value of 1300 mg CaCO3/L, this decrease 

indicate a lack of alkali element which are being reaction 

with acids element that can be found in the substrate. 

Evolution of Total and Volatile Solid 

Figure 7 and 8 show the variation of total solid and 

volatile solid during mesophilic anaerobic digestion of 

OHW, it is observed that the concentration of total 

load and volatile organic content present in the 

digester is nearly constant before and after the placing 

of each load, this can be explained by the fact that the 

substrate brought to the digester is completely 

degraded under the action of the microorganisms 

present in the reactor. However, the variation of the 

total solids and volatile solids is important after load 

1.5 g VS/L where there was an increase of these two 

parameters with the increasing the amount of the 

substrate brought in the digester (from 0.5 to 3 g 

SV/L), this indicates that the substrate provided to the 

digester is not completely biodegraded thus it was an 

accumulation of organic matter in the end of 

experiment. 

Conclusion 

The results obtained through this research reveal that 

the semi continuous anaerobic digestion of OHW was 

unstable where the methanogenic potential decrease 

rapidly reached a value of 17 mL STP CH4/g VS for the 

load 3 g VS/L. Through this experiment, pH was around 

neutrality and alkalinity decrease which indicate a lack 

of alkali element. The remaining sludge generated from 

the anaerobic digestion of OWH at the end of experiment 

is used as fertilizer for agricultural grounds because is 
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rich in mineral elements (phosphorus, potassium, 

magnesium, ammonium, Nitrate, Sodium, Calcium…). 
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