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Abstract
Purpose of study: The interest of this study is to show that the composting of
various organic materials makes it possible to contribute to reducing the quantities
of Waste sent to landfills and, consequently, the removal of their environmental
impact. The aim is to show that aerobic composting of organic Waste can be an
alternative to sustainable waste management in Algeria by examining the potential
for producing compost from different organic waste streams.
Methodology: The method is based on analyzing documentary data, field surveys
and experiments. The latter examines the potential for producing compost from
different organic waste streams in Algeria. Three types of Waste are composted
and analyzed: green Waste, kitchen waste and a combination. The experiment was
carried out from March until June 2021; it involved using organic Waste to
produce three different composts in their composition. Research has focused on
studying the complex interplay between physical, chemical and biological factors
that occur during composting and compost quality parameters.
Result: The results showed that composting the organic fraction of Waste reduced
its mass by 22% for green Waste, 70% for kitchen waste and 63% for the mixture
of the two. The variation of the process monitoring parameters (temperature,
humidity, pH) corresponds perfectly to those established in previous studies.
Through analysis and the germination test, the result has made it possible to
obtain good-quality compost that can be used in agriculture.
Conclusion: The maturity of the composts obtained was checked by the
germination test, demonstrating that the highest germination rate was recorded at
the level of the soil-compost mixtures, regardless of the type of compost used.
However, compost made from kitchen scraps alone has the highest rate. Chemical
analyses of the composts confirmed these results, which are acceptable to French
standards, given the lack of Algerian standards. This study demonstrates that
composting has significantly reduced the Waste mass and obtained good quality
compost.

INTRODUCTION
Solid waste management is a universal problem that affects every person in the world. It is one of the most significant
challenges facing urban communities worldwide, especially in developing countries. Individuals and governments make
consumption and waste management decisions that affect communities' daily health, productivity and cleanliness (Kaza
et al., 2018). Indeed, Waste is a complex issue because of its dual status. It presents a nuisance given the pollution
generated, as it is a "secondary" raw material, a deposit or a "useful" object that can be revalued. The waste management
situation differs from country to country (low to middle income and high levels). Growing prosperity and migration to
urban areas are linked to increasing waste generation per capita. Rapid urbanization and population growth are also
creating larger population centres, making it increasingly difficult to collect all Waste and secure land for treatment and
disposal (Kaza et al., 2018).
Urban waste management is expensive. Waste management can be the most oversized budget item for many local
governments in low-income countries, where it accounts for almost 20% of municipal budgets on average. In middleincome countries, solid waste management typically accounts for more than 10% of municipal budgets and around 4% in
high-income countries (world bank, 2022).
Household and similar Waste are constantly increasing in absolute terms and per capita. More than 2.1 billion tons of
municipal solid Waste are produced worldwide yearly (World Bank,2022). The daily Waste generated per person
averages 0.74 kilograms but varies widely, from 0.11 to 4.54 kilograms. In 2020, only 16% (323 million tonnes) of this
Waste was recycled each year, while 46% (950 million tonnes) was disposed of unsustainably (kaza et al., 2018). While
in 2018, Globally, only 13.5% of Waste was recycled and composting represented only 5.5% of garbage.
According to the Global Waste Statistics for 2020, In middle- to high-income countries, paper, plastic, and other
inorganic materials make up the majority of Waste. At the same time, developing nations account for more than half of
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all solid Waste produced worldwide. The What a Waste 2.0 report emphasizes the critical value of effective household
waste management, which is frequently disregarded in underdeveloped nations. On average, they recycle 4% of their
Waste, compared to over 35% in high-income countries (World bank, 2020).
Several alternative management strategies have been adopted to cope with the remarkable increase in this waste stream,
including recycling, incineration, composting and disposal. Disposal is considered the most avoidable waste treatment
method and should be reserved for "final" Waste for which no other recovery is possible (MTE, 2021). However,
disposal is the most preferred treatment method for over 90% of Waste collected in developing countries (Thonart et al.,
2005). Recognizing the negative environmental impacts of developed countries, for instance, the USA, Europe and
Japan, has led to the abandonment of this technique (Richard, 1992).
The valorization of food waste is one of the current research areas that have attracted much attention in recent years as a
potential alternative to the disposal of residues in agriculture (Arancon et al., 2013). The organic fraction of Waste
represents a valuable organic resource, which could be recycled and transformed into nutrient-rich fertilizer and soil
amendment (Barthode et al., 2018). In Algeria, the organic fraction remains the most predominant, with a rate of 53.61%
(AND, 2020). Household waste is undeniably a major environmental issue due to its composition. Waste management,
on the other hand, has the potential to be a significant economic and environmental opportunity.
On the one hand, it is evident that Waste, if not properly treated, is a source of pollution, disease, and discomfort. On the
other hand, collecting and treating it properly can be an unavoidable economic source. As a result, the proper disposal of
household and similar Waste, like any other waste in general, has two concerns: combating environmental pollution and
conserving resources
The organic fraction of Waste represents a valuable organic resource which could be recycled and transformed into a
nutrient-rich fertilizer and/or soil amendment (Barthode et al., 2018).
Therefore, composting this organic fraction seems to be the most sustainable alternative for waste management in
developing countries. Composting is a bio-oxidative process leading to the mineralization and transformation of organic
matter. Microorganisms transform organic materials, for instance: manure, sludge, leaves, paper and food Waste, into a
soil-like material called compost (Bertoldi et al., 1987). This is the same process that breaks down organic debris in
nature. Composting controls the conditions, so the materials break down faster (On-Farm Composting Handbook, 1992).
Compost is commonly used for plant growth and environmental clean-up. It can be used for:
 Bioremediation and pollution prevention
 Plant and animal disease control
 Erosion control and landscaping
 Composting of contaminated soils (cleaning)
 Reforestation, wetland restoration, revitalization of terrestrial habitats and as a fertilizer
Disposal, landfilling and burning have been the most common methods in Algeria due to their low cost. Before 2002, the
collected Waste was sent to unauthorized and public dumps. Since 2002, to reduce the nuisance linked to waste and
contribute to the development of new processing and recovery channels, an ambitious infrastructure development
programme has been launched within the framework of the implementation of the integrated household waste
management programme. The first set of priorities was eradicating the practice of dumping in raw landfills and
constructing hundreds of technical landfill centres and controlled dumps (MEER & Kehila, 2018). It can be observed
that waste management has moved from unauthorized dumping to specialized landfill centres and controlled dumps.
Nevertheless, the treatment of Waste remains mainly oriented towards disposal. 35% to 40% of Waste is buried in
technical landfills, and 55% to 60% is stored in illegal dumps. Less than 7% of Waste is recycled and less than 1% is
composted (MEER, 2017). This situation has led to the saturation of existing landfills and has caused hygiene and public
health problems, including foul odours, respiratory problems, allergies, etc. In addition, leachate poses a potential risk to
underground water and greenhouse gas emissions (AND, 2016).In landfills, organic Waste is decomposed by
microorganisms and forms leachate, which can contaminate underground water. Besides, the degradation of organic
material under these conditions produces methane, a greenhouse gas 25 times more harmful than carbon dioxide (Abu
Yazid et al., 2017). This situation creates serious environmental problems, which necessitate safe and sustainable
strategies to deal with this Waste, from its production to its recycling or disposal (Barthode et al., 2018).
The Algerian National Strategy for Integrated Waste Management 2035 aims at a zero-waste society, developing a
circular economy and the green economy. With a population reaching 54.5 million inhabitants in 2035, producing
hazardous Waste will get 17.9 million tons and a growth rate of 3%. The overall quantity of Waste produced in Algeria
is expected to almost double in 17 years, from the current 34 million tonnes to 73 million tonnes. The per capita ratio
will increase from 0.8 kg/capita in 2020 to 1.23 kg/capita in 2035 (AND, 2019). The first stage of waste management
has paved the way for a second stage in which Waste is considered a resource to be recovered and gives an economic
value of which recycling will reach 25% and composting 50% (MEER &Arif, 2017).
The main objective of this study is to show that aerobic composting of organic Waste can be an alternative to sustainable
waste management in Algeria by examining the potential for compost production from different organic waste streams.
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The study area
General presentation
Algeria is a vast North African country. It covers an area of 2,381,741 km2. It is divided into three distinct regions; the
Sahara (arid zone), the highlands (semi-arid zone), and the Tellian complex in the north (Bouadam, 2021). Algeria's
population was estimated at 39.5 million in 2015, compared with 43.424 million in 2019 (ONS, 2019). The territory is
divided into 48 wilayas and 1 541 municipalities, of which 24 large cities (wilaya capitals) have more than 100.000
inhabitants, and about 300 municipality capitals have more than 20.000 inhabitants.
Generally, the spatial structure of the population is polarised in the northern part of the country, particularly on the
"coastal strip". Data from the National Statistics Office reveal the following distribution (ONS, 2019) (Figure 1).
Algeria's climate is varied due to its large area. The northern part has a Mediterranean climate. It is situated in the subhumid bioclimatic stage, with higher rainfall in the mountains than in the plain (between 700 and 900 mm). Two main
periods can be distinguished.
The highlands region belongs to the lower semi-arid bioclimatic stage of the Mediterranean type, with cold to freezing
temperatures in winter and hot in summer, with annual rainfall ranging from 300 to 600 mm.
The Sahara is a desert region belonging to the arid bioclimatic stage. In this area, evaporation reaches a considerable
proportion (from 3,000 to 5,000 mm/year), while rainfall remains very low (< 200 mm). This region receives a very high
amount of sunlight with more than 3,000 h/year (AND, 2016).

Sahara 87%
of the surface
10% of the
population

(Carte Du Monde Algérie, Carte Algérie, n.d.)

Telian Set
4% of area
65% of the population

High plateau
9% of area

Figure 1: Situation and distribution of population on the Algerian territory
Source : Agence Nationale des Déchets, 2016
Generation and evolution of Waste in Algeria
Driven by the significant population growth combined with the change in consumption patterns, the evolution of the
quantities of Waste generated per capita (from 0.76 Kg/ J /h in 1980 to 0, 85 kg/J/ per capita in 2019) and the growth of
the urban population (from 65% in 2014 to 70% in 2018), waste generation over the last decades has steadily been
increasing from 3.9 MT in 2011 to 13.39MT in 2019, with a growth rate of about ~3% per year (Table 1).
Table 1: Population and household and similar waste trends (HSW)
Year
Population (Million inhabitants)
HSW (Million Tonnes)
3 | Visit HSSR at https://mgesjournals.com/hssr/

2011
36.3
3.9

2014
39.1
11

2016
39.6
11.6

2019
43.424
13.39

Humanities & Social Sciences Reviews
eISSN: 2395-6518, Vol 10, No 6, 2022, pp 01-14
Source: Bouadam, 2020b
Composition of Waste in Algeria
In parallel with a quantitative increase, Waste has changed its composition. The composition of Waste is changing from
organic (food waste) to complex materials (packaging, plastics, end-of-life products, etc.), which present significant
environmental and public health risks. Since 1983, organic matter has steadily declined (from 80.00% in 1983 to 53.61%
in 2018) in favour of other products, but it remains predominant (MEER&Kehila, cited by Bouadam,2020b) (Figure 2).
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inert and
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Figure 2: The national average of WAS composition throughout various periods
Source: Bouadam ,2020a
Disposal of Hazardous Waste in Algeria
During the last two decades, Algeria has experienced demographic growth and uncontrolled urban development, which
has generated a significant gap between the existing infrastructure capacities and the production of urban Waste, despite
the efforts made by the public authorities (AND, 2020). Household and similar waste (HSW) represents Algeria's most
important fraction of solid Waste. This situation worsens when the waste treatment and recovery rate is relatively low.
Before the integrated household waste management programme, the collected Waste was sent to unauthorized public
dumps. To reduce the nuisance linked to waste and to contribute to the development of new processing and recovery
channels, the priorities set by the public authorities were the eradication of the practice of dumping in
unautunauthorizeds and the construction of hundreds of technical landfill centres and controlled dumps (MEER & Arif,
2017). Since the implementation of the integrated household waste management programme number of technical landfill
centres and controlled dumps has significantly increased by about 50 facilities (Figure 3).
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Figure 3: Evolution of facilities for the disposal of hazardous Waste
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In Algeria, household and similar Waste are disposed of either in class 2 technical landfills, controlled dumps or
uncontrolled dumps. According to the Algerian National Strategy for Integrated Waste Management 2035 synthesis
report, in 2016, 35 to 40% of household and similar Waste was buried in technical landfills, and 55 to 60% was stored in
unauthorized dumps. Recycling represents less than 7% and composting less than 1% (MEER, 2017).
In 2020, the national treatment rate of Wastes by technical landfill had been evaluated at 45% of the total Waste
produced, i.e. a quantity of 6 million Tons. In 2021, there will be a total of 112 class 2 landfills, of which 101 are
operational, and 109 controlled dumps, of which 90 are operational (Figure 4).
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Figure 4: Operating status of controlled dumps & technical landfill centres
Regarding the number of illegal dumpsites at the national level, the Ministry in charge of the environment (MATE) has
conducted a census of illegal dumpsites in Algeria and determined that their number ranges from 3.000 to 3.200, of
which 1.700 have been rehabilitated or closed (MEER & Arif, 2017). An ambitious program to locate these remaining
illegal dumpsites geographically has been implemented by the national waste agency covering the whole country since
2017. Its main objective is to build a database, notably in the form of a collection of maps, that includes the following
data: geographical coordinates, area, type of Waste, the volume of storage and direct environmental impact.
Using a single disposal method (landfill) and the constant increase in household and similar waste production have put
much pressure on landfill sites, resulting in a more or less high saturation rate.
Of the 197 operational facilities, 25 are oversaturated, 24 are 100% saturated, and 87 have a saturation rate ranging from
50% to 100% (Figure 5).

Figure 5: Saturation status of technical landfill centres and controlled dumps
METHOD AND MATERIALS
The experimental research examines the potential for compost production from different organic waste streams in
Algeria. Two experimental windrows made from cooked and uncooked food and garden waste have been carried out and
temporarily monitored. The functional area is a 1-hectare farm producing plant species (trees, shrubs, plants, flowers,
etc.). It's situated in the municipality of El Khroub, 16KM from the city of Constantine.
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The experiment was carried out from March to June 2021using organic waste to produce three composts with different
compositions:
 S1: 100% green waste.
 S2: 50% green waste + 50% kitchen waste.
 S3: 100% kitchen waste.
Kitchen waste is the food waste (leftovers, peelings, tray returns, egg shells, coffee grounds, food preparation waste,
etc.) from the university campus restaurants. (Table 2). The percentages represent the proportion by volume of each
substance.
Table 2: Composition of the three composting piles
Composition
Initial mass (Kg)

S1
100 % green waste
150

S2
50% green waste + 50% kitchen waste
400

S3
100 % kitchen waste
220

Preparation
The green Waste consists of leaves, pruning and grass (Inghels, et al., 2016) collected from the green areas of the
University of Constantine 3 centre. Then, they've been inspected to avoid elements that could harm the composting
process, like glass, metals and plastics, by using a high level of organic carbon and heavy metals (Aylaj & Lhadi, 2008).
The kitchen waste has been brought from the University 3 restaurant.
Green Waste has been shredded using a knife shredder with a fineness of less than 4 cm and a throughput of less than 1
m3 /hour, whereas kitchen waste has manually been caught into small pieces of less than 6 mm in length using an
ordinary knife. Reducing the waste size increases the aerobic decomposition rate as the contact surface between the
particles increases (Hoornweg et al., 2000).
Sample construction
To transform the Waste into compost, we've adopted the technique of aerobic biological degradation in heaps. To
prevent waste and soil mixture and ensure its aeration and the evacuation of excess water, we built metal hoops with a
volume of 1 m3. (Figure 6)
Waste has been weighed and placed in these hoops. Then, it was covered with a porous tarpaulin to prevent rainwater
infiltration and possible drying out.

Figure 6: Amount of Waste to compost
The second pile consists of an equal volume mixture of green and kitchen waste that has been formed by alternately
placing 5 cm thick layers of each type of Waste until the required volume of 1 m3 has been reached. The formed piles
have been labelled as follows:
-

The type of Waste in a heap.

-

The process starting date.

-

The sample initial weight.

Monitoring and observation
Monitoring, observation and control of specific parameters are fundamental for composting. Before the last decades,
research focused on studying the complex interaction between physical, chemical and biological factors during
composting. Therefore, controlling parameters, such as bulk density, porosity, particle size, nutrient content, C/N ratio,
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temperature, pH, moisture and oxygen supply, have proven to be essential for the optimization of composting since these
parameters determine the optimal conditions for microbial growth and OM degradation (Bernal, et al., 2009).
In this study, the composting process has been controlled regarding temperature and moisture. Once the piles are formed
and the necessary conditions for aerobic degradation of the Waste, including humidity, temperature, pH, C/N ratio and
oxygen content, are met, the composting process starts with a variation of these parameters, where their regular
monitoring is necessary, to implement and correct them if necessary. The correction operations essentially include:
-

Aeration by manual turning.

-

Humidifying by watering the waste piles.

-

Homogenization by grinding.

Observations and measurements have been made as follows:
Visual: regular visual statements are made at the heap level concerning the change in waste colour, granulometry, the
appearance of macro-organisms and the decrease in mass.
The physical aspect: through regular measurements of parameters during composting, including temperature, moisture
content, pH and weight.
The biological aspect: through the germination test, which measures the effect of compost on plant growth.
Physico-chemical analysis
Composting process, quality and maturity of the compost are controlled by several parameters influencing microbial
activity, such as the initial pH and C/N ratio of the raw material, their particle size and distribution, the aeration and
humidity of the compost heap (Barthode et al., 2018).
Compost monitoring parameters
-

The water content in the forming compost has been checked using the handling test.

-

The temperature (T°C) has always been measured simultaneously throughout the composting process by a 70 cm
long penetrating probe thermometer.

-

The pH has been measured weekly with pH strips during the composting process in the three piles throughout the
three months of the experiment.

-

The weight has been measured weekly on a column scale from 60 to 150 kg.

-

The obtained composts have been crushed and sieved using a 20 mm sieve

Compost quality parameters
-

Moisture has been determined by drying a sample in an oven at 105 °C (Gardner, 2015).

-

The organic matter (OM) content of dry weight (DM) has been determined by the loss of ignition by mass when a
sample has been calcined at 550°C for five hours after drying (Allison, 1965).

-

The total organic carbon (TOC)has been determined according to the relationship (Giroux & Audesse , 2004):

-

The nitrogen content has beendetermined usingKjeldahl method (Bremner, 2016);

-

The pH has been measured with a pH meter on a compost extract in 5 times its volume of water.

Germination test
To determine the phytotoxicity of the final product, germination tests with radish seeds have been carried out with the
three composts. Seven growing media have been set up in pots containing different percentages by volume of soil and
compost:
 P1, P3 and P5: 50% compost + 50% soil
 P2, P4 and P6: 100% compost
 P7: 100% soil
The exact number of radish seeds have been sown at an ambient temperature of 25°C. After an incubation period of 10
days, the germination rate has been calculated from the number of germinated seeds according to the following
relationship (Abbas et al., 2018):
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RESULTS AND DISCUSSION
The visual aspect
Colour: The compost's colour change during the composting process indicates its degree of stabilization. By observing
the colour of the compost in the three piles, we found that it tended to turn brown as the experiment continued.
Particle size
The amount of oxygen in the gaps is influenced strongly by the size and shape of the compost particles and the amount
of water passing through them (Azim et al., 2017).
Microbial activity is also related to particle size and increases significantly with the contact surface between Waste and
microorganisms. Thus, a fine granulometry results in a lack of oxygen. In contrast, a high granulometry contributes to a
decrease in temperature and compost drying by supplying a significant amount of oxygen. Shredding and screening are
two operations that have enabled us to homogenize the granulometry while manually turning to ensure aeration and, as a
result, speed up decomposition (Getahuna et al., 2012).
The appearance of macro-organisms
Most of them appear in the maturation phase of the compost when the temperature is below 40°C.
The physical aspect
Moisture
The water content gradually decreases due to the combined action of temperature increase and forced ventilation,
resulting in water vapour loss (Azim et al., 2017). Low humidification causes the pile to dry out, reducing the activity of
the microorganisms. This problem has been resolved by watering the compost as needed. It should be noted that adding
water to the compost to adjust the moisture content can significantly reduce temperature. The water content gradually
decreases due to the combined action of temperature increase and forced ventilation, resulting in water vapour loss
(Mbuligwe et al., 2002). When moisture levels rise, it obstructs aeration by clogging pores, promoting anaerobic
decomposition (Debertoldi et al.,1983) In that case, the moisture is controlled by adding cardboard to absorb excess
water.
The evolution of temperature
The evolution of temperature (in °C) of the three samples has been recorded during the months of experimentation, as
shown in the following figure (Figure 7).
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Figure 7: Temperature evolution
The temperature profile reflects the intensity of microbial action and can be used to assess the composting process speed
and extent (Mbuligwe et al., 2002).
According to Figure 7, the temperature ranged from 19 to 41 °C during the first week, which is very close to the
temperature range of 15 to 40 °C required for the development and multiplication of mesophiles that appear in the
compost pile during this period. The temperature gradually increases, reaching higher values in all three heaps, ranging
from 46 to 64 °C from the 8th to 15th day, which is close to the range required for thermophilic species to live and grow.
This phase is long enough to meet the hygiene requirements (Guo, et al., 2012). From the 16th to the 26th day, the
temperature ranged from 33 to 50°Ccorresponding to the range that allows actinomycetes and fungi to invade the
compost. After the 30th day, the temperature began to stabilize, indicating the depletion of the nutrients in the waste pile,
and the intensity of microbial activity decreased, which means the beginning of compost maturation.
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We conclude that the temperature evolution of the compost in the three piles corresponds perfectly to the temperature
profile conditioning microorganisms' appearance, development and growth. The high temperatures were reached in a
heap of 100% kitchen waste due to the increased microbial activity that allowed their intensification and rapid
decomposition.
The pH evolution
In aerobic degradation by composting, pH monitoring is helpful, as it allows the process to be monitored and directed in
a favourable direction. Thus, the stability of the compost could be determined by measuring the pH (the pH must reach
neutrality) (Avnimelech et al., 1996).
The pH measurement results are shown in Figure 8
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Figure 8: The pH evolution
According to Figure 8, the Waste in the three piles has an acidic pH at the beginning of composting caused by the
formation of volatile fatty acids (Gajalakshmi & Abbasi , 2008). The subsequent degradation of the acids leads to an
increase in pH. This value continues to increase in the same way to reach a neutral deal in the 8th week and remains
constant until the end of the process due to the cessation of microbial activity. It's observed that the pH of the green
waste pile is lower than that of the kitchen.
Another compost pH measurement was made with a laboratory pH meter, which confirmed the obtained results with the
pH strips.
Weight evolution
Significant mass losses are likely to occur due to failures of water (through evaporation), carbon (through CO2), and
nutrients (through volatilization, leaching, and runoff) (Tiquia et al., 2002). The following figure shows the monthly
decrease in mass of the three piles during the composting process compared to the initial group of Waste. Measurements
were made every fortnight from the beginning of the experiment (Figure 9).
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Figure 9: Weight loss evolution (%)
Figure 9 shows a significant decrease in mass in the first few weeks in the two piles containing kitchen waste. This
decrease is due to the conversion of the fermentable organic matter into carbon dioxide and water by the microorganisms
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accompanied by the release of heat and water evaporation. This decline continues slowly from the seventh week until the
experiment's end, indicating the compost's stability and maturity.
To examine the mass loss and yield of the experiment, mass balances have been calculated and illustrated in the
following table (Table 3):
Table 3: mass loss and compost production balance

Initial mass (Kg)
Final mass (Kg)
Lost mass (% of initial mass)
Refused mass (Kg)
Mass of refined compost (Kg) (final mass –
refused mass)
Compost production yield in % (mass of
refined compost /initial mass)

Sample 1
(100% green
waste)
150
117
22
43
74

Sample 2
(50% green waste+50%
kitchen waste)
400
149
63
21
128

Sample 3
(100% kitchen
waste)
220
66
70
5,2
60,8

49 %

32 %

28 %

The mass losses have been calculated as follows:
(Tiquia et al., 2002)
Table 3 shows that the waste piles' mass loss varied between 22 and 70%.
The calculations show that the mass loss in the heaps containing kitchen waste is much higher than that having only
green Waste due to the composition of the initial Waste; kitchen waste is rich in nitrogenous elements and decomposes
faster than carbon-rich plant waste.
After sieving and screening the raw compost produced, in the 100% green waste heap, a mass of 74 kg of mature
compost was obtained, representing a ratio of 49% between the mass of mature compost and the initial mass of the
composted Waste. For the other two piles, which contain kitchen waste in different proportions, the compost produced
does not exceed 32.
We conclude that the initial waste composition is essential in determining the amount of compost produced. We also
conclude that composting is not only a process for recovering organic Waste but also reduces the amount of Waste that
must be disposed of, thereby reducing its volume. (Mbuligwe et al., 2002).
Germination test
A germination test has evaluated the obtained maturity of the composts. The germination rate of each substrate has been
calculated according to the developed seedlings. The results are presented in table N°4.
Table 4: Germination rate of different substrates
Compost 1

P1

Compost 2

P2
P3

Compost 3

P4
P5

Control soil

P6
P7

Substrate
50% Compost
50% soil
100% compost
50% Compost
50% soil
100% compost
50% Compost
50% Terre
100% compost
100% soil

Germination rate
94 %
83 %
100 %
89 %
94 %
83 %
85 %

The results show that the germination rate varies with the composition of the growing medium. Incorporating 50%
compost into the ever-increasing medium resulted in a germination rate of over 94% for each type of compost. In the
case where the medium was 100% compost, the germination rate was lower and did not exceed 89%. Growing on 100%
control soil has a given germination rate of 85%. Thus, mixing the soil with compost improved seed growth compared to
compost alone or control soil for all three obtained types of compost.
The germination test results show that the composts obtained are mature. However, germination alone cannot determine
compost maturity; it must be combined with other indicators such as C/N ratio, percentage of total organic matter, and
pH. (Table 5) (Dieng et al, 2019).
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The compost chemical aspect
Several tests are currently required to assess compost maturity, with the C/N ratio being the most commonly assessed
parameter. According to several studies, mature compost has a C/N ratio of around 10-15 (Dieng et al., 2019).
The results of the three composts' chemical properties analysis are given in Table 5. The obtained values are similar to
those expected for this type of product.
Table 5: Chemical characteristics of the three produced composts
Parameters

Total organic Matter
(% of dry matter)
Total organic carbon
Total azot (%of dry
matter)
C/N ratio
pH

Compost 1

Compost 2

Compost 3

7,08

9.11

10,83

Standards
(Compaoré &
Nanéma, 2010)
>5

3,52
0,37

4,5
0,44

5,41
0,47

> 0,25

9,51
7,04

10,22
7,41

11,5
7,88

< 20

It can be observed that the C/N ratio of all composts varies between 12 and 21, which is close to the recommended
range. We also note that their pH is close to neutral, which corresponds perfectly to the optimal range of 6.5 to 8.5.
The two composts containing kitchen waste (S2: 50% green Waste + 50% kitchen waste and S3: 100% kitchen waste)
have the highest organic matter, carbon and nitrogen contents. Indeed, this Waste is rich in nutrients necessary for the
life of microorganisms. It has been shown that compost is considered stable when the soluble organic carbon is less than
10 mg/l (Avnimelech et al., 1996). The results of the chemical analysis presented in Table 5 support those obtained by
the germination test, confirming the maturity of the obtained composts.
The results presented in this paper can be used to develop two possible scenarios to address the difficulties mentioned
above.
The first scenario
The first scenario consists of treating the organic fraction of Waste to a stable status before disposal at the level of
technical landfill centres and controlled dumps. This treatment will avoid the uncontrolled production of biogas, which is
harmful to the climate, and leachate, which could contaminate underground water, if not collected and treated, as well as
the reduction of 70% of the organic quantities to be landfilled, thus minimizing the capacity of the landfill and
prolonging its life span (Fig. 10). This scenario corresponds perfectly to the used technology in biomechanical treatment,
which is based on the isolation of the organic fraction of the Waste, to reduce it biologically, stabilize it and use it.
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0.04
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2020 (MEER's Estimation )

2035 (MEER's Estimation )

Amount of HSW to be landfilled without treatment (MT)
Amount of HSW to be landfilled after stabilisation (MT)
Figure 10: The organic fraction's stabilization effect on the amount of HSW to be landfilled
The second scenario
The second scenario recommends composting the entire organic fraction, which will make it possible to considerably
reduce the quantity of Waste to be landfilled, on the one hand, and on the other hand, to recover the organic part of the
household and similar Waste by producing compost (Fig 11).
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Figure 11: The organic fraction's composting effect on the amount of HSW to be landfilled
CONCLUSION
The main objective of this study is to show that the composting of different organic materials can contribute to reducing
the quantities of Waste sent to landfills, thus reducing its environmental impact, which manifests itself in soil and
underground waterination and greenhouse gas (methane) emissions.
Three types of Waste have been composted and analyzed: green Waste, kitchen waste and a combination of the two. The
results show that composting the organic fraction of the Waste reduces its mass by 22% for green Waste, 70% for
kitchen waste and 63% for the mixture. The variation of the process monitoring parameters (temperature, humidity, pH)
corresponds perfectly to those established in previous studies.
The germination test has verified the maturity of the obtained composts. The results show that the highest germination
rate has been recorded for the soil-compost mixtures, regardless of the used compost type. However, the compost based
on kitchen waste alone (S3) has the highest rate. These results have been confirmed through chemical analysis of the
composts and are acceptable by French standards, given the lack of Algerian standards. Thus, composting significantly
reduced the waste masses and resulted in suitable quality composts.
These results encourage the consideration of this mode of treatment as a sustainable alternative to the disposal of
household and similar Waste and is an essential element in the waste management hierarchy and the emergence of the
circular economy. The study also recommends:
-

Adoptingcomposting regulations: Waste concerned, procedure, monitoring, maturation and storage.

-

Developing regulations are setting out the quality criteria for compost.

-

Developingregulations for the use and marketing of compost.

-

Establishing rules governing the design, location and operation of composting facilities.
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