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W    
aste of discarded 
objects destined 
to be thrown away 
collectively, without 
distinction of type, 

become today familiar because 
they cover a dimension which 
they did not have or which they 
did not receive before. Indeed, 
we would not have thought of 
the qualifier "resource" only 
a few years ago for what we 
have always considered as the 
embarrassing part of our daily 
consumption. This part of our 
human activities that we do not 
want anymore, that ends up on 
sidewalks in a bag, before ending 
in a public dump. 

However, waste today refers to 
sorting, recycling, reclamation, 
green energy and so many other 
possibilities that the human 
resources of creativity and in-
novation allow in these times of 
technological advances.

In terms of prospects, we go from 
a notion and a concept to their 
opposite. Instead of talking about 
expenses, we talk about profi-
tability, instead of talking about 
pollution, we talk about sustai-
nability, instead of talking about 
managing waste, we talk about 

reclaiming resources, and instead 
of talking about landfills, we talk 
about circular economy, industry, 
wealth and job creation.

This budding economic poten-
tial does not make us forget the 
initial motivations that inspired 
it, namely the need to preserve 
urban environment and environ-
ment itself, from the spread of 
waste and insalubrity, nuisance 
and pollution that they generate.

On the contrary, it is this won-
derful potential of economic and 
technological solutions, carried by 
many public and private players, 
leaders of associations and other 
supporters of the environment, 
which makes the project of a 
clean city and a better living en-
vironment even more feasible.

Thanks to these advances and to 
the perspectives that they open 
for Algeria, our country becomes 
an important actor at the Arab 
and African levels in terms of 
waste management policy.

May we inspire and be inspired, 
receive the best from others 
and give the best of ourselves 
in a world where the worst of 
products, i.e. waste, becomes a 
resource. 

EDITORIAL

BY MISTER KARIM OUAMANE
Directeur général de l’AND

WasteIsResource/ Déchets=Ressource

THE WORST PRODUCT 
IS A RESOURCE
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Algerian State has pro-
duced a legislative 
and regulatory arsenal 
likely to promote an 

optimized governance of urban 
waste, within the framework of 
an ecoresponsible policy. The 
management of waste at local 
communities that was conside-
red, from the very beginning, a 
priority action of the Ministry of 
Environment, had to be tackled 
seriously.

This policy has been imple-
mented through major structu-
ring projects and investments 
to improve living conditions of 
citizens, to protect environ-
ment, as well as environmental 
heritage of next generations.

With this in mind, the sector 
has defined a fundamental basic 
step that has developed into a 
National Municipal Waste Ma-
nagement Program (PROGDEM), 
and a National Special Waste 
Management Plan (PNAGDES), as 
planning and decision support 
tools. These planning tools 
deal mainly with management, 
control and disposal of waste 
using modern methods and tech-
niques. Thanks to these, Algeria 
has been able to eliminate more 
than 2,000 anarchic dumps, 20 
of which were large dumps, such 
as Oued-Semar dump in Algiers. 
In addition, 191 treatment facili-
ties for household and similar 
waste have been built, including 
101 sanitary technical landfills 
and 90 controlled landfills along 

with 22 sorting centers and  
36 leachate treatment plants.

An infrastructure designed to 
handle more than 13 million 
tons of household and similar 
waste generated per year, of 
which more than 80% is reclai-
mable waste that represents an 
investment potential, creator of 
wealth and employment. 

In fact, demographic challenges, 
urban concentration, the advent 
of a new era of consumption, 
as well as the current waste 
management that is reaching its 
limits, have led to the conside-
ration of a new mode of urban 
waste management in accor-
dance with these challenges. 

Quantities of waste produced 
are increasing very significantly 
every year and projections for 
the future indicate that around 
35/38 million tons of waste 
will be produced in a year by 

2030. In the context of this time 
frame, we must not only find the 
means to manage these quan-
tities in the best possible way, 
but also devise regulatory and 
technical mechanisms that act 
upstream on production systems 
in order to curb the overproduc-
tion of waste.

The issue of household waste 
management costs for commu-
nities should find sustainable 
financial solutions through the 
optimization of the manage-
ment of recyclable potential, 
including fiscal mechanisms that 
depend on the economic activity 
of recycling and reclamation 
of waste. These optimization 
approaches of organization and 
collection of waste, and their 

BALANCING ENVIRONMENTAL 
AND ECONOMIC IMPERATIVES

Mme DALILA BOUDJEMAÂ
M i n i s t re  d e  l ' E n v i ro n n e m e n t
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eventual allocation to industrial, 
commercial and agricultural 
uses, contribute to cost reduc-
tion. However, a solution must 
be found to get households 
strongly involved in the waste 
management process through 
selective sorting and other envi-
ronmentally responsible citizen 
actions.

That said, we must consider 
everything that can be done, 
upstream conceptually and 
downstream industrially, that 
will allow us to become both 
less waste producers and more 
efficient in terms of recycling 
and reclamation of this re-
source, while waiting to comple-
tely and definitively harmonize 
perceptions on issues of effec-
tive household waste manage-
ment. A resource of which a 
part can be re-injected into the 
market circuits in one form or 
another, but always to meet a 
need and not to create one.

That is to say that our sector has 
already entered a new phase of 
new challenges that dictate a 
qualitative and wealth-creating 
approach in a logical and strate-
gic framework, which requires 
harmonization and synergy of 
programs, plans and sectoral 
policies in the field of waste 
management, in a participatory 
and sustainable way. 

It is in this context that a natio-
nal strategy for integrated waste 
management by 2035 has been 
developed. It aims primarily at 
developing a circular economy, 
reducing waste production and 
supporting the transition with 
executive national plans and 
effective monitoring and  
evaluation tools.

This strategy sets out precise 
and quantified objectives: (1) 
to reduce waste production by 
10% for household and similar 
waste, and by 05% for other 
types of waste; (2) to set up a 
mechanism for selective sorting 
in a progressive manner; (3) to 
reduce by 40% the treatment 
of waste by technical burial; 
(4) to introduce 'polluter pays" 

principle, in order to organize 
waste-management sectors, 
and then, to optimize their 
services; (5) and to set up 
incentive mechanisms for the 
development of a public-private 
partnership (PPP), allowing the 
creation of the equivalent of 
40 000 direct jobs and more 
than 200 000 indirect jobs in 
the short and medium term, 
knowing that the only economic 
value of the Household Waste 
is estimated at 94 billion dinars 
per year.

It is a matter of transiting, pro-
gressively, towards another pa-
radigm based on eco-citizenship, 
eco-responsible anchoring of the 
industry by taking into account 
all these realities at a concep-
tual upstream level, and the 

optimized management of the 
waste-resource by a circular 
economy, that is strong thanks  
to its technological update and 
to the expertise, which allows 
to bring back to their irreducible 
citizen's mobilization, the quan-
tities of waste which will have 
to finish in sanitary landfills.

By all these recommenda-
tions, we mean the progressive 
passage of the linear economic 
model which functions according 
to the three stages: produce, 
throw away, consume, towards 
a model, which is already acted 
and at work, of circular green 
economy which permits an eco-
nomic growth in the sustainabi-
lity, in other words an economic 
growth which does not depend 
on the production of waste, but 

rather on their reclamation, 
prioritizing thus, rather than the 
all-out consumption, an efficient 
management of our natural 
resources.

This model of intelligent and 
efficient management is a model 
based on the continuous effort 
of innovation. A model where 
the successful marriage between 
management and innovative 
technologies often shows, on 
an economic scale, a tremen-
dous potential in terms of cost 
reduction and wealth and job 
creation.

It is clear that in terms of 
creating an overall enabling 
environment for a circular eco-
nomy, we still have a long way 
to go, but the steps are already 
at work and the measures that 
depend on public management 
already the focus of operatio-
nal policy. As for the industrial 
and commercial sectors, they 
depend more on the awareness 
of citizens, which is still in the 
process of being created, as was 
the case in the industrialized 
countries.

In fact, it is up to citizens, who 
for a long time had the status of 
just consumers, to set themsel-
ves up as real eco-responsible 
prescribers and to impose in 
the long run, traceability of 
products and information on 
their ecological impact, which 
become, in addition to the qua-
lity of the product itself and its 
use, incentives or disincentives 
to purchase, and therefore also 
factors that influence commer-
cial offers of companies and 
industrial production mode.

In any case, the models of pro-
duction, marketing of products 
and consumption are, sooner or 
later, doomed to obsolescence, 
and require, for all societies, 
whether they are very advanced 
or in the development stage, to 
prepare for an era of recycling 
integrated into the circular eco-
nomy, which is itself a prerequi-
site for a culture of consumption 
that is both environmentally 
friendly and citizen-friendly.

State policy has been 
implemented through 

major structuring projects 
and investments to 

improve living conditions 
of citizens, to protect 

environment, as well as 
environmental heritage  

of next generations.
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management initiative 
in project mode would 
significantly increase the 

success, implementation and 
utilization rate, thanks to the 
proactive and planning aspect 
of the approach. Although 
the uncertainty is very high 
during the pre-project period, 
that’s when, unfortunately, the 
majority of the major decisions 
related to the project will be 
made.

Managing in project mode 
requires a rigorous method to 
plan waste management with a 
360° vision BEFORE launching 
that project, and if the project 

manager was meant to focus only 
on the most important points,  
I would invite him to focus on: 

• Managing stakeholders

• Clearly delineating the 
scope of the project

• Anticipating the risks

MANAGING THE 
STAKEHOLDERS
As a reminder, the stakeholders 
of a project are “individuals, 
groups or organizations that 
may affect or be affected by the 
project…”. That is to say, all the 

actors who have an influence on 
the course of the project.

These stakeholders can be 
numerous, and it is imperative, 
or even vital for the project, to 
identify them in order to know, 
in particular, their requirements/
expectations/needs/desires 
related to the project, and thus 
“satisfy the client”.

Failure to consider, listen or 
simply respect stakeholders 
can compromise the chances of 
project success (I invite you to 
read an article on my blog on 
this topic [https://rakm-conseil.
com/2020/08/19/parties-
prenantes-dites-vous?/]).

Managing waste in project mode

FOR WHAT BENEFITS 
AND WHAT RESULTS? 

There is no longer any doubt about the obligation to achieve results in waste management, 
particularly with consumption patterns accelerating sharply with their parts of 

constraints, particularly regarding packaging and, above all, overpackaging  (the impact 
of e-commerce is no longer to be demonstrated and is growing, especially in the current 

pandemic context). Notice the amount of packaging needed to sell a single pill!. 

M. MORAD ZERHOUNI
Formateur, coach et consultant  
en gestion de projet
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In addition, this connection with 
stakeholders makes it possible to 
initiate and conduct a dialogue 
on waste management in order 
to prepare for their future 
involvement.

The degree of success of a 
project is measured first by the 
achievement of the specific 
objectives that defined at the 
beginning, but particularly in 
the context of municipal public 
projects, the most important 
variable remains the level of 
satisfaction of the project’s 
stakeholders.

Launched projects fail or only 
partially meet their objectives, 
because decision-makers and 
managers often fail to meet the 
expectations of the inhabitants and 
did not succeeded in attracting 
their support. This results in acts 
of resistance at each stage of 
the project, such as rejection 
or disinterest during design, 
impediment to work, diversion of 
use or degradation after delivery.   

How can we ensure that the 
initiated projects answer these 
questions throughout their 
management and that, once 

the projects implemented, the 
populations use them fully and 
with satisfaction, considering 
efficiency of public spending?

By being attentive to their social 
receptivity!

3 key dimensions of social 
responsiveness that managers 
should consider:

• Usefulness refers to need 
(refers to the character, 
quality of something that 
serves something else);
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• Ease of use needs physical 
and intellectual means; 

• The intent of use is about 
perception that future 
users have of these offers: 
do they or do they not 
intend to use them?

DELINEATE CLEARLY THE 
SCOPE OF THE PROJECT 
This process (defining the 
scope of the project) will 
make it possible to select the 
final requirements, among the 
identified ones, modelled and 
validated with the collaboration 
of stakeholders, and then to 
develop a detailed description of 
the project.

The project scope describes the 
project deliverables IN DETAIL. 
It also allows a GLOBAL and 
COMMON understanding of the 
scope by the stakeholders.

It also contains EXPLICIT 
EXCLUSIONS that help manage 
stakeholder expectations and 
desires.

This comprehensive 
understanding allows the project 
team to conduct more detailed 
planning, guides its work during 
execution and provides a 
baseline to assess whether or not 
change requests or additional 
requirements fall within the 
scope of the project.

Typical scenario: a stakeholder 
in the project requires a “small 
change” or “minor addition” to 
the perimeter. So small, in fact, 
that the project manager does 
not think that the budget or 
deadlines will be affected.

Big mistake! Each project is 
a delicate balance between 
the elements of the «triple 
constraint»: objective, time and 
cost. Be aware that changing 
one of these factors also 
automatically affects one of 
the other two (or both): if the 

objective changes, the deadlines 
are postponed or the cost of your 
project is increased.

ANTICIPATING THE RISKS 
LQualification and quantification 
of risks, proactive anticipation 
of what could go wrong, and 
reaction of the project manager, 
should that happen, is called 
“risk management”.

It is therefore essential to 
create a risk management plan 
from the very beginning of the 
project’s launch. This makes it 
possible to identify, prevent and 
limit these risks by anticipating 
their treatment through the 
implementation of preventive 
and corrective actions.

The risk, when the scope of the 
project is poorly defined, is that 
new functionalities must be 
taken into account during the 
project and that, consequently, 
deadlines and costs increase in an 
uncontrolled way.

By risks, we mean the risks 
related to the good conduct of 
the project and the risks related 
to waste itself in the operating 
phase.

it is related to the prevention of 
waste generation, the promotion 
of reuse and reuse of objects 
or substances, the recycling of 
materials, the recovery of waste 
or, as a last resort, their disposal.

In conclusion, the diversity 
of waste to be handled, the 
multiplicity of stakeholders, 
the expectations of users, the 
lack of knowledge and maturity 
in upstream sorting (all sectors 
combined), to mention only these 
specificities, lead us to strongly 
recommend to take the time to 
understand and identify the need, 
through project management 
and rigorous planning, before 
starting any project related to 
project management, whether 
this project is related to the 
prevention of waste generation, 
the promotion of reuse and 
reuse of objects or substances, 
the recycling of materials, the 
recovery of waste or, as a last 
resort, to their disposal.

We must put in mind that a major 
difficulty in public projects is 
the characterization of criteria 
for success. The perception of 
public action among population 
is not always simple to reduce to 
defined, known, measurable and 
stable criteria.

All this... For that (note the amount 
of packaging needed to sell a pill)!
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employees and even 
the industrialists 
want to get rid 

of at any cost, have become 
resources to exploit for their 
economic potential. The focus 
on waste as a resource has had a 
variety of economic, social and 
environmental impacts.

The protection of the 
environment has a prominent 
place in public policies of 
States. The issue is none other 
than the sustainability of raw 
material supply sources and 
their preservation for future 
generations.

Nearly unknown in our country, 
recovery and recycling are 
developing, slowly at first, to 
reach a 40% increase between 
2014 and 2019. Initial operators 
are most interested in products 
that are easy to recover and 
whose industry is self-regulating. 
As a result of this snowball 
effect, other project owners 
have invested in the field, 
absorbing a considerable amount 
of labor. 

To further support these data, 
National Waste Agency - AND, 
has worked in upstream and 
downstream of the value chain, 
first, to quantify, at the source, 
the categories of waste produced 
in order to be able to determine 
the deposit to be recovered and 
reclaimed by the recyclers.

This work enables us to 
establish a ramified vision of the 
reclamation industries that are 
considered an essential pillar of 
the waste management sector, 
due to their contribution to the 
process of transition to a circular 
economy.

Nearly 30% of dry recyclable 
waste is generated, with plastic 
being the major part (17%), or 
nearly 2 million tons annually. 
This helps explain why it is used 
in multiple sectors, including 
packaging for everyday consumer 
products that are used once and 
for a very limited time.

Regarding reclamation, the 
proximity work carried out by the 
AND with the economic operators 
registered in its database, has 
allowed to decide on the value 

of the recycling rate, from the 
data relating to the quantities of 
waste collected, transformed or 
recycled. Moreover, this without 
forgetting that this deposit allows 
attenuating the quantities of 
waste buried in the Technical 
Landfill Centers (CET) and stored 
in Controlled Landfills (DC), and 
to preserve the land used by 
these facilities.

In the end, the calculated 
reclamation rate is 9.83%, all 
sectors combined. A figure that 
remains relatively low compared 
to the 13.1 million tons of 
household and similar waste 
(HHSW or DMA) generated in 
2019, which could exceed 20 
million tons in 2035.

By applying a series of 
mechanisms such as the 
establishment of recycling 
industries, the deployment of 
selective sorting and the support 
to young entrepreneurs, the rate 
of recycling and reclamation of 
waste is expected to increase 
significantly. This is the objective 
of the new integrated waste 
management strategy for 2035. 

Waste is a resource that is still little reclaimed

MOVING TOWARDS AN 
ECONOMICALLY INTEGRATED 

RECYCLING HORIZON

Mme FATMA ZOHRA BARÇA
Directrice de la Gestion Intégrée  
des Déchets
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FOCUS ON GREEN 
ENERGIES

La andfilling municipal solid 
waste (MSW) in controlled 
landfills is one of the most  
used techniques worldwide 

besides incineration, and Algeria 
is not an exeption, as dozens 
of landfills have been built and 
thus dozens of chaotic dumps are 
closed, perhaps the largest of 
which is the Oued Samar dump, 
which has turned into a beautiful 
park…

Cependant, ces décharges 
However, these controlled 
landfills are not a complete 
solution to the waste problem, 
as they produce greenhouse 
gases, the most important of 
which are methane and carbon 
dioxide (CO2, CH4), through 
anaerobic fermentation of 
organic materials included in 
household waste, and it also 
produces large quantities 
of leachate, which is highly 
polluted and poses a threat 
to the soil as well as the 
groundwater if not properly 
treated…

BIOGAS EXTRACTED FROM 
LANDFILLS OR LANDFILL GAS 
(LFG)
Dans le premier numéro de notre 
In the first issue of our magazine, 
Professors Yusef Kahila and Karim 
Ouamane addressed the issue of 
treating waste with anaerobic 
digestion technology. In this 
article, we will focus more 
on the biogas produced in the 
landfill sites, and the importance 
of its energy exploitation…

Biogas or landfill gas  means that 
mixture of methane and carbon 
dioxide gas at rates close to 50 
percent each…

Perhaps the reader will wonder 
what is the importance of this 
biogas in a petroleum and 
gaseous country like Algeria, 
for it, i.e. biogas, represents 
only a small percentage of our 
energy consumption that is 
almost neglected, so why should 
we invest in it ?? Perhaps such 
a question is what delayed 

investment in Algeria in this vital 
field, to which many countries 
preceded us…

I say responding to the 
aforementioned question, 
highlighting the importance of 
this biofuel…

The answer is two-folds.

The first part
Cit is the security-environmental 
aspect. If don't do anything to 
treat this gas, it will inevitably 
be emitted into the atmosphere, 
forming a great danger to the 
vicinity of the landfill as well as 
those working in it (and there 
are many examples of fires 
and explosions that occurred 
in landfills as a result of the 
accumulation of methane gas 
emitted from the subsoil 
Landfill), in addition to that, 
methane, which constitutes 50 
percent of the biogas, has a 
greenhouse potential equivalent 
to 21 times compared to carbon 
dioxide GH effect.

Biogas extracted from landfills

A GREEN ENERGY 
RESOURCE IN NEED 

OF ATTENTION 

M. ADOUANE BELKASSEM
Professeur à l'université de Batna 1
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The second part
which is the energy aspect, and 
although the quantities of biogas 
produced, can only cover a small 
part of our energy needs, but 
it can provide the necessary 
electrical energy for the landfill 
needs and hot water to heat 
the center buildings, as well 
as providing to a considerable 
number of homes near the 
landfill with electricity and 
hot water ... and this may be 
something of compensation for 
them for what they suffer from 
their proximity to the landfill 
... This is in addition to the fact 
that biogas in the future will be 
an important  energy source with 
the rest of the renewable energy 
vectors…

 It is worth mentioning on the 
issue of biogas from landfills, 
that in addition to being a 
green energy source, the largest 
investment costing billions 
has actually been made by 
the municipalities supervising 
the landfill, and there is no 
investment left to extract 
gas except dig gas wells and 
connect the gas extraction 
network, in addition to the gas 
treatment plant, a flare and the 
cogeneration plant.

It remains now to give some 
numbers, so that the reader 
knows the amount of energy 
currently wasted and the amount 
of energy that we will gain if we 
start investing in the valorisation 
of biogas from landfills, as 
well as the size of the damage 
we inflict on our surroundings 
through greenhouse gases if we 
do nothing to treat and value this 
gas…

Algeria, according to a study by 
AND, produces about 13 million 
tons annually of waste, and 
since waste sorting in Algeria is 
still far from what is required, 
and this is another subject that 
needs independent study, the 
percentage of organic matter in 
landfill waste exceeds 50%, and 
this makes it an  excellent source 
for biogas production. From 
these quantities, we can produce 
1.3 billion m3 / year of biogas 
annually if we consider a recovery 
rate of about 50 percent, and of 
course these numbers are only 
estimates, but they give a clear 
idea of   the quantities of energy 
wasted as well as the size of 
greenhouse gases emitted into 
the atmosphere if not treated 
and they are estimated in 
megawatt hours annually, not in 
watts or kilowatts…

Conclusion
It remains now to start a 
successful first step, followed by 
other steps. Starting by building 
a small pilot plant, to show and 
demonstrate the importance of 
such projects and investments. 
This pilot will be a model for the 
rest of the landfills, and thus 
we have achieved several goals 
with one throw, protect our 
surroundings and environment, 
recover valuable energy, in 
addition to the possibility of 
selling our carbon credits to 
finance partly this investment.
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AGRICULTURAL 
STOPOVER

Agricultural waste is a 
"by-product" within the 
agricultural production 
system. It is necessary 

to make the most of its benefits 
by transforming it into organic 
fertilizer, livestock feed, human 
food, or even a source of clean 
energy or industrial product in 
order to create a clean vertical 
agriculture and, thus, protect 
environment from pollution 
and optimize the quality of 
agricultural products while 
creating new jobs. It the merit 
of improving economic and 
environmental situation and 
raising the standard of living 
and health in rural areas.

Recycling of agricultural crop 
wastes, their reclamation 
and reuse increase economic 
performance of these 
agricultural productions, in 
that they contribute to the 
improvement of the farmer's 
income and more generally to 
an improvement of agricultural 
performance as a whole.

Les déchets agricoles 
se subdivisent selon la 
catégorisation suivante:

1- Field waste of vegetable origin 
(harvest waste)

This is all the waste produced 
during harvesting, picking or 
packing of crops in the field or 
during preparation of crops for 
commercialization. Most of this 
waste is produced in the fields 
and on the farmers' premises. 
This type of waste represents 
in absolute terms the largest 
amount of waste generated in 
agricultural settings. Among 
these wastes are the straws 
of rice, wheat, barley, beans, 
lentils, alfalfa, chickpeas, corn 
stalks, branches of orchards and 
market gardens.

2- Field waste of animal origin 
(animal waste)

It is the excrement of farm 
animals during their stay on 
farms or at production units, 

and includes animal excrement 
and bedding of domestic 
animals. These wastes are 
characterized by a high protein 
content, which limits the 
introduction of these wastes in 
domestic animal feed, except 
for ruminants.

2- Waste from the agricultural 
industry

These are all the wastes that 
result, secondarily or randomly, 
from storage or industrialization 
operations of agricultural 
products intended for multiple 
uses, whether it is vegetable 
crops or animal productions. 
These wastes include multiple 
types, including:

• Wastes from the agricultural 
industry of vegetable origin, 
such as wastes from presses 
and oil extraction plants, 
wastes from mills, wastes 
from sugar, starch and tomato 
industries.

Agricultural waste recycling

RESOURCE 
SUSTAINABILITY AND 

ENVIRONMENTAL IMPACT

MOHAMED MELHA
Ingénieur, expert  
en agriculture
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• Wastes from the agricultural 
industry of animal origin, 
including butchery wastes, 
bones, horns, hooves, meat 
powder, feathers, milk wastes 
and its by-products, packaging 
wastes and seafood processing 
wastes such as fish powder.

• Mixed waste in the form of 
various waste from tomato 
and wholesale markets, with a 
nutritional value that depends 
on many factors.

THE MEANS OF RECLAMATION 
OF AGRICULTURAL WASTE
There are many areas where 
agricultural waste can be 
reclaimed:

1 - The field of production of 
non-traditional food products

The lack of feed resources is 
considered as one of the main 
obstacles to the development 
of animal production, which is 
considered as one of the most 
important sources of income 
in Algeria. From this situation, 
scientific research efforts have 
focused on the need to find 
new sources of animal food 
and to increase the nutritive 

value of farm wastes poor 
in nutritive value. In order 
to overcome this challenge, 
scientists have succeeded 
in increasing the nutritional 
benefit of agricultural wastes by 
mixing them with some non-
protein nitrogen components 
and incorporating them 
into animal feed as one of 
the general alternatives to 
traditional feed. This way of 
doing things has resulted in 
other benefits, besides the 
availability of these foods, now 
called "non-traditional", such 
as the reduction of the effect 
of pollution of the environment 
by these wastes, and at the 
same time the preservation of 
man, animals and vegetation 
from the many diseases carried 
by these wastes. For example, 
Technologies, that allow the 
transformation of vegetable 
waste into non-traditional feed 
after adding the necessary 
nutrients, are available.

2 - The field of compost 
production

The trend towards the use 
of organic fertilizers was 
a requirement to limit the 
import of chemical fertilizers, 
especially phosphates and 

potash, with their high foreign 
exchange expenses and, more 
importantly, their harmful 
effects in the context of 
excessive use of these chemical 
fertilizers. Studies having 
proved, in this regard, the 
immeasurable damage to human 
health, not to mention the very 
low cost of organic fertilizers 
made from waste.

The industrial organic fertilizers 
consist of plant waste such as 
fibers, bushes, branches, banana 
stalks and leaves, grasses and 
other residues and is affected 
by living microorganisms 
disseminated everywhere, 
depending on special 
conditions, including sufficient 
aeration, adequate humidity 
and availability of nitrogen 
and phosphorus in suitable 
quantities, depending on the 
quality of waste. This kind of 
fertilizer is characterized by 
its resemblance to decomposed 
homemade fertilizer, by a high 
content of compost elements 
and by the fact that it is free 
from grass seeds.
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3 - Biogas production field and 
its fertilizer

Biogas technology is based on 
the anaerobic fermentation 
of solid and liquid wastes 
and helps to treat sewage 
and farm waste from plants, 
animals and households in a 
safe and economical way to 
produce methane gas. Biogas is 
a mixture of methane gas and 
CO2 with a set of other gases. 
The biogas, which is odorous 
but has no color, is not a toxic 
gas and can be used directly 
to feed kitchen fires. Biogas 
fertilizer is created after gas 
production, has a high content 
of organic matter and major 
and minor compost elements, 
as well as plant hormones 
and vitamins, and is free of 
microbes, larvae, oocytes and 
grass seeds. It is also used as 
a means of fattening animals 
and poultry because it contains 
high levels of proteinaceous 

material. Biogas fertilizer has 
two layers, one liquid and the 
other solid, and is generated 
from animal waste such as 
oilcake, poultry manure and 
oilcake from sheep, goats, 
camels and other bird waste. It 
is also generated by vegetable 
waste such as corn and cotton 
fodder, rice straw, vegetable 
branches, greenhouse waste, 
rotten fruit, and household 
waste, sanitation waste, 
kitchen and butchery leftovers, 
and herbs.

OBJECTIVES OF RECYCLING 
AGRICULTURAL PRODUCTION 
WASTE
1. Reduction of environmental 

pollution rates generated 
by the incineration of plant 
waste and the rise of CO2, 
carbon monoxide and other 
greenhouse gases that cause 
global warming.

2. Reduction of the rates of 
use of chemical industrial 
fertilizers such as urea and 
others, in order to move 
towards organic crops free of 
pesticides.

3. Improvement of the farmer's 
income as a result of the 
improvement of the land 
yield, the reduction of the 
rates of use of mineral and 
industrial fertilizers and the 
reduction of the rates of use 
of pesticides.

4. Improvement of the 
productivity and fertility of 
the land as a result of the 
use of organic fertilizers 
rich in organic, nitrogenous 
and humic elements, with 
a decrease in the cases and 
rates of land leveling.

5. Creation of employment 
opportunities for young 
graduates to launch projects 
and small industries on 
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vegetable waste in order  
to preserve the environment 
from the pollution generated 
by the accumulation of  
waste and vegetable,  
animal and household 
remains.

IMPACT OF AGRICULTURAL 
WASTE RECYCLING ON THE 
ENVIRONMENT
• Safe and healthy disposal 

of waste and its economic 
reclamation.

• Elimination of insects and 
their eggs and larvae that 
proliferate in the waste.

• Elimination of radiation 
resulting from the 
decomposition of organic 
compounds.

• Preservation of the structural 
composition of the soil from 

deterioration and pollution 
due to waste pits.

• Protection of the air from 
pollution due to toxic 
gas emissions resulting 
from waste burial and 
incineration.

• Safe and healthy disposal 
of insecticide and fungicide 
residues.

• Protection of groundwater 
from pollution.

ROLE OF AGRICULTURAL 
POPULARIZATION IN 
AGRICULTURAL WASTE 
RECLAMATION
Agricultural popularization 
can contribute to raising 
farmers' awareness of specific 
technologies for agricultural 
waste treatment, as well as 

changing negative behaviors 
related to this area. It is in fact 
about sensitizing farmers on 
the importance of an optimal 
use of agricultural waste, on 
how to get the best benefit 
from it and how to exploit 
the places of their storage at 
the level of the fields in order 
not to have to mobilize more 
agricultural land. In addition, 
educate farmers on the 
environmental harms resulting 
from the presence and misuse 
of agricultural waste, whether 
by incinerating it or dumping it 
next to manholes and sewers. 
Finally, educate farmers on 
how to turn agricultural waste 
into unconventional food or 
organic fertilizer.   



SUSTAINABLE 
DEVELOPMENT

T  he Support Program for Sustainable Local 
Development and Social Actions in North-
West Algeria (PADSEL NOA), co-financed 
by European Union (EU) and Algerian 

government, aims to reduce social and economic 
disparities through the local, integrated and 
sustainable development of 24 municipalities in 
the wilayas of Saïda, Tiaret and Tissemsilt in the 
Western Highlands and Aïn Defla, Chlef and Médéa 
in Northern-Central Algeria.

Target populations within these municipalities are 
rural women, unemployed youth and people with 
disabilities. The goal is to take most precarious 
populations out of an assistance logic to gradually 
help them to transit to a logic of economic 
development. To this end, PADSEL-NOA facilitates 
the diversification of income-generating activities 
(IGA) in local value chains conducive to local 
economic growth and employment.

Waste sector is precisely one of the local sectors 
presenting opportunities for the creation of 
sustainable jobs, which are accessible to vulnerable 
and disadvantaged people without prior schooling. 
This sector is also a priority on the government's 
agenda and is at the heart of the environmental 
issues facing public authorities on a daily basis. 
The emergence of economic opportunities in these 
small (from 976 to 27,000 inhabitants with an 
average of 9,000 inhabitants), poor and outlying 
municipalities also contributes to the new policy 
of opening up neglected areas. Finally, these 
environmental aspects are a priority for EU actions.

A specific cartography of the situation regarding  
the management of household and similar waste 
has been launched in 23 municipalities.  
Results are presented in the box.

Program PADSEL-NOA

AN INNOVATIVE MODEL 
OF LOCAL DEVELOPMENT

IR. ETIENNE F.P. KAISIN
Expert Principal
Environnement & Gestion des Déchets
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• 2 municipalities have a municipal waste 
management plan (8%).

• No intermunicipal waste management plan 
(SIGD) is set up.

• 5 controlled landfills (21%). 

• 20 municipalities (86%) have one or more 
uncontrolled landfills. 

• A total of 35 illegal dumps. 17 mayors have 
expressed the wish to eradicate them. 
Only 5 eradication programs are planned or 
underway.

• 100% of the municipalities (100%) manage 
their waste through direct municipal 
exploitation. 

• 172 jobs divided between municipal garbage 
collectors on fixed-term contracts and 
machine drivers on open-ended contracts, 
i.e. a ratio of less than one garbage collector 
per 1,000 inhabitants (0.83 people/1,000 
inhabitants.). 

• 79% of the municipalities have a minimum  
of dedicated means of transport (average 
0.69 vehicle/1,000 inhabitants).  
Only 5 municipalities would be under-
equipped according to world standards that 
recommend one vehicle per  
4,000 inhabitants.

• 22 municipalities (96%) levy household 
waste collection tax (TEOM) and 14 apply 
the minimum rate set by the Finance Law.

• Currently, no municipality practises 
waste sorting and, even more so 
waste reclamation. The qualitative 
characterization (typology) of household and 

similar waste is therefore not known.

• The volumetric data estimated by the senior 
technicians of city halls are heterogeneous 
(from 1 gram per inhabitant per day to  
1225 gr/inhabitant/day (AND average for 
rural areas 650 gr/inhabitant/day).

• The organic residues are included in very 
large quantities and make it possible 
to envisage a direct reclamation at the 
municipal level, by the creation of compost 
manufacturing units.

• For plastic and cardboard waste, potential 
IGAs that would be developed for and by 
PADSEL-NOA's target audiences should in 
no case exceed the collection and sorting 
activities.

• Involvement of the private sector is 
therefore necessary for the empowerment 
and sustainability of the proposed IGAs, 
especially for the buy-back of sorted waste.

• This private sector is well represented at 
the level of the six wilayas.

• For plastic waste, under current market 
conditions (price of DZD 25/kg and 
transport provided by private firms) 
IGAs for sorting only (without collection) 
would, with the resale of plastics in bulk, 
allow self-financing of a large theoretical 
workforce ranging from 3 to 76 people 
per municipality, each paid at the national 
guaranteed minimum wage;

• For paper and cardboard waste, current 
market conditions are less favorable (price 
of DZD 4/kg and transport costs to be borne 
by the IGAs).

STATISTICS AT PADSEL-NOA 
MUNICIPALITIES 
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«T’ehe space in which 
people reside is what 
determines their 
acquired behavior. 

It is a hypothesis that can be 
confirmed or denied according to 
several factors that interfere with 
refining this acquired behavior, or 
it concerns the way it is acquired 
at a certain stage of people 
personality development, or 
rather both. 

 In other words, a normal 
child adopts a behavior that 
distinguishes him/her or enables 
him to adapt within his family, 
a group of or society. This may 
be related to the extent of his 
acquisition of these behaviors 
during his passing through 
all stages of his personality 
development, and thus his 
passage through most of the 
institutions of socialization, 
beginning with the family, the 
first social unit, through family 
interactions and the important 
role they play in shaping children 
personality and directing their 
behavior. Afterwards, comes the 
role of educational institutions, 
such as kindergartens, which 
can be viewed educationally 

as consistent with the 
characteristics of different age 
stages that children go through 
from the age of three (03) until 
their schooling. On the other 
hand, school plays its role in 
guiding children and in acquiring 
behaviors corresponding to 
the values and customs of the 

society to which they belong, 
as they develop feelings and 
moral awareness, so they begin 
to establish relationships with 
others.

This becomes obvious in the 
shaping of the first features of 
their personality, not to mention 

the role that media play with 
all the audio, visual or readable 
information they broadcast or 
publish. For example, radio, 
television, cinema, theater, 
magazines, and so on. These 
media have proven their effective 
role in laying down moral 
rules and contributing to the 
attainment of proper standards 
of behavior, in addition to 
the role of sports institutions, 
religious institutions and places 
of worship.

We cannot address the issue 
of behavior, especially the 
aforementioned factors, without 
mentioning even a little the 
role of the behavioral school in 
psychology, which is based on 
concepts and axioms related to 
learning process and problem 
solving. Its basic principle is that 
most human behavior is educated 
and that an individual learns 
normal behavior as he learns the 
wrong behavior, which could be 
modified according to the link 
between the stimulus and the 
response. If it is healthy, then 
the behavior is normal, and if it 
is unhealthy, then the behavior is 
unhealthy.

BUILDING  
AN ENVIRONMENT-

FRIENDLY BEHAVIOR

SOCIAL 
INTERACTIONS

What could change the 
behavior of some Algerian 

citizens, if we take, for 
example, their behavior 
towards the daily waste 

they leave behind in public 
places? ?

Mrs FLIFTI HOURIA 
Chef de Service Campagne de 
Sensibilisation et Evénementiel
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This theory is also used in 
counseling and direction, 
and thus it can be adopted 
and applied to modify the 
environmental behavior of 
individuals. After acquiring any 
behavior that was in one of the 
aforementioned stages, it moves 
to the individual's adoption and 
embodiment in daily practice. 
What could contribute or not 
to it? Is this related to factors 
that will help to stabilize and/
or support it and others to 
extinguish it?

What will keep this constant, and 
will the adoption of this behavior 
be continuous or related to the 
factors of intensity and duration 
that instill it in the mind of 
individuals?

The first is related to the 
extent of awareness acquired 
by the individual himself or his 
entourage, or the awareness 
campaigns of all kinds, which 
support an idea or a behavior. 
An additional element that is 
very important is the controls 
or restrictions. For example, an 
individual cannot act without 
responsibility in his home or 
mosque, by virtue of the purity 
and sanctity of the place, as 
well as in his workplace with 
the motive of showing a good 
image in front of his colleagues, 
as well as the strict rules at 

workplace. The same applies to 
children, as school is a space for 
learning and consolidation of 
principles and behaviors related 
to cleanliness and protection of 
the environment in general. All of 
which are related to the reward 
that an individual receives for his 
right behavior, even if it is limited 
to acquiescence of others.

Extinction that is concealing a 
behavior if it is not practiced and 
supported, or if it is associated 
with a sanction rather than 
a reward. We notice that a 
punishment or a sanction stops 
a behavior because individuals 
will always try to avoid it. In 
fact, we think that it is necessary 
to accelerate the activation of 
environmental laws in order to 
suppress negative environmental 
behaviors of some Algerian 
citizens. A suggestion that could 
be implemented quickly in light 
of the overwhelming negative 
human behavior towards the 
environment. Perhaps the 
focus should not be awareness 
raising anymore, but it is time 
to activate and apply deterrent 
laws.

What could change the behavior 
of some Algerian citizens, if we 
take, for example, their behavior 
towards the daily waste they 
leave behind in public places? 
Will they behave in a civilized 

manner by throwing their trash 
in places designated for this 
purpose, or will they keep this 
current behavior? Why do they 
behave this way?

 All these issues were the focus 
of a questionnaire survey given 
to citizens to get public opinion 
in an action conducted by 
the National Waste Agency in 
order to find out the opinion of 
citizens on the issue of waste 
management in Algeria. This 
survey allowed us to know the 
pattern of thinking of a sample 
of citizens about their waste in 
the simplest manner. About 400 
people of both sexes participated 
in this survey, with an average 
age of more than 18 years. 
82% of them hold a university 
degree. Through this sample, we 
were able to know that 46% of 
them are motivated by a single 
reason not to throw their waste 
into public bins, "because they 
are full". Approximately 60% of 
them throw away any waste they 
leave at the nearest bin. The 
most important point that was 
concluded from this survey is that 
more than 40% of those entrusted 
with the task of throwing waste 
are children, and this represents 
a double-edged sword, as we can 
teach them or their responsibility 
of their participation in managing 
waste and thus preserving and 
protecting their environment.
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Since the beginning of 
1970’s, different countries 
like in Europe, Japan, USA, 
etc. use the alternative 

fuels in cement production as 
alternative for waste incineration 
or landfilling. Their utilization 
has been increasing gradually 
in recent years and this 
development is set to continue. 
The average rate of substitution 
at the worldwide level is about 
17% in 2016. Austria is the leading 
country in RDF utilization, where 
the substitution rate reached 
76%, followed by Germany with 
66% (Figure 1). The total average 
substitution rate in the European 
union is about 44%. Only 16% 
substitution rate is achieved in 
the USA, 14% in Italy and 13% in 
Canada [1].

he use of valuable space 
by landfills and poor waste 
management that causes risks to 
public health are the obstacles 

to handling the problem. 
With proper strategy, solid 
waste has the opportunity to 
become a precious resource 

RDF AS A VIABLE SOLUTION 
Innovations 
Innovations 
 ابتكارات

 
 

RDF, une solution durable  
 

Asma SAKRI, Abdallah NASSOUR, Ali AOUABED et Safwat HEMIDAT. 
 
Depuis le début des années 1970, différents pays comme en Europe, le Japon, et les Etats-
Unis utilisent les fuels alternatifs dans la production du ciment au lieu de l’incinération ou 
l’enfouissement des déchets. L’utilisation des fuels alternatifs a évolué progressivement ces 
dernières années et ce développe ne cesse de continuer. Au niveau mondial, le taux moyen de 
substitution a atteint 17% en 2016. L’Autriche a marqué le plus haut taux de substitution avec 
un pourcentage d’environ 76%, suivi par l’Allemagne avec 66%. Le taux de substitution 
moyen total dans l’Union Européen est d’environ 44%. Seulement 16% du taux de 
substitution est marqué aux Etats-Unis, 14% en Italie, et 13% au Canada. 

	
	

Figure 1	: Taux de substitution des fuels alternatifs dans l’industrie du Ciment en 2016 [1]. 
	

L’utilisation de grandes surfaces pour la réalisation des centres d’enfouissement techniques, 
l’enfouissement direct des déchets et la mauvaise gestion qui entraine des risques pour la 
santé publique et pour l’environnement sont les premiers obstacles pour la résolution des 
problèmes liés aux déchets. D’autre part, avec une bonne stratégie de gestion des déchets, ces 
derniers peuvent devenir une ressource énergétique au lieu d’être une source de pollution. Le 
combustible dérivé des déchets (RDF) peut être une solution aux problèmes auxquels les 
municipalités sont confrontées, il peut être produit à partir des déchets municipaux et 
assimilés (DMA) riches en matériaux avec un haut pouvoir calorifique. Il s’agit d’un 
combustible de récupération qui peut être utilisé comme substitut aux combustibles fossiles 
dans les secteurs industriels notamment ; l’industrie du ciment. 

Figure 1 : Substitution rate of alternative fuels in the cement 
industry in 2016  [1].

INNOVATIONS

ASMA SAKRIABDALLAH NASSOUR
Chef de Service Campagne 
de Sensibilisation  
et Evénementiel

ALI AOUABED SAFWAT HEMIDAT
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and fuel for future sustainable 
energy. Refuse derived Fuel 
(RDF) can be an appropriate 
solution for the waste 
management problems facing 
the municipalities, it can be 
produced from energy rich 
municipal solid waste materials. 
RDF can be used as substitute 
for conventional fossil fuels 
in industrial sectors mainly in 
cement industry.

The RDF production from 
municipal solid waste (MSW) 
does not conflict with the 
separation at source and 
recycling, at the contrary, it is 
an extended solution for the 
rest of the waste materials. 
So that the materials that are 
separated in the first place and 
suitable for recycling are reused 
and /or recycled, and the rest 
materials of high calorific value 
is considered as RDF.

In general, alternative fuels 
production from municipal solid 
waste is a viable short to middle 
solution for countries such as 
Algeria and the Maghreb region, 
especially for the cities close to 
cement industries. Usually, in this 
region, only 5%- 8% of the mixed 
waste is recycled, the rest of the 
materials end up in landfills or 
dumping sites without any pre-
treatment or energy recovery. 
However, the rest materials 
contain large quantities of those 
fractions of high calorific value 
(plastic, cardboard, textile, 
etc.), which can be used for the 
production of RDF.  

According to the European 
experiences, for the mega 
cities with a population of > 1 
Million inhabitants and waste 
generation of > 1000 ton/
day, incineration is the most 
feasible option; the non-
recyclable derived from mixed 
waste can be directly burned in 
incineration plants. 

Regarding the application of 
RDF in cement manufacturing 
sector, it must fulfill general 
quality requirements in order 
to be safely and efficiently 
utilized. The quality assurance 
in the production of RDF 
requires that it should have high 

calorific value, low moisture 
content, low concentration of 
toxic chemicals especially for 
heavy metals and chlorine, 
quality-controlled composition 
(few impurities), defined grain 
size, defined bulk density 
and availability of sufficient 
quantities with required 
specifications [2]. Moreover, 
the type of waste input into 
the RDF processing plant is 
more important than the fuel 
recovery process itself since 
the final quality of waste fuels 
like RDF depend on the origin 

of the input materials as well 
as on the volume and intensity 
of the separation process 
applied in fuel industry. The 
classification system for RDFs 
is based on limit values of two 
important fuel properties (Table 
1). Each property is divided 
into 5 classes with limit values. 

RDFs shall be assigned a class 
number from 1 to 5 for each 
property. A combination of the 
class numbers makes up the 
class code. Those parameters 
are: the net calorific value 
(NCV) (economical parameter), 
chlorine content (technical 
parameter) [3].  

Furthermore, the limit values 

[mg/MJDM] for heavy metal 
concentrations in waste fuels 
for co-incineration in cement 
kilns, laid down in the Waste 
Incineration Directive (BMLFUW, 
2010) are shown in the following 
table (Table 2).

In order to produce RDF, MSW 
should pass through pre-
processing to be separated and 
dried. Different technologies 
namely; Mechanical 
Biological stabilization (MBS), 
and Mechanical Physical 
stabilization (MPS) are used 

for RDF production. Both 
technologies are initiated by 
a mechanical treatment to 
separate the recyclables, glass, 
and inert. Total percentage 
of RDF production from both 
technologies can reach high 
percentages between 50% to 
60%[5].

The aim of the MBS is to stabilize 
the carbon as the main source 
of energy contained in the 
biological degradable components 
contained in waste by biological 
drying, and to transform it, as 
far as possible, into the high 
calorific fraction for use as RDF. 
The drying stage is an important 
precondition for the efficiency 
of the subsequent separation 

La production des RDF à partir des DMA n’entre pas en conflit avec la séparation à la source 
(tri sélectif) et le recyclage, au contraire, c’est une solution étendue pour le reste des déchets. 
Les matériaux recyclables qui sont séparés en premier lieu sont recyclés et/ou réutilisés, et le 
reste des matériaux à haut pouvoir calorifique est considéré comme RDF.  

En général, la production de fuels alternatifs à partir des DMA est une solution à court et 
moyen terme pour des pays comme l’Algérie et la région du Maghreb, en particulier pour les 
villes qui sont proches des industries du ciment. Généralement, dans cette région, seulement 5 
à 8% des DMA sont recyclés, le reste des matériaux finit dans les centres d’enfouissement 
sans aucun prétraitement ou valorisation énergétique. Cependant, le reste des matériaux 
contient de grandes fractions à haut pouvoir calorifique (plastique, carton, textile, etc.), qui 
peuvent être utilisées pour la production des RDF. 

D’après les expériences européennes, pour les grandes villes avec une population de plus de 1 
Million d’habitants et une production de déchets de plus de 1000 tonnes par jour, 
l’incinération est la solution la plus adéquate, les matériaux non recyclables issus des DMA 
peuvent être directement brulés dans les usines d’incinération. 

Concernant l’application des RDF dans le secteur cimentier, ils doivent répondre aux critères 
généraux de qualité afin qu’ils soient utilisés de manière sure et efficace. L’assurance de la 
qualité dans la production des RDF exige qu’ils aient un pouvoir calorifique élevé, faible 
teneur en humidité, faible concentration en métaux lourds et en chlore, une composition 
contrôlée en qualité (peu d’impuretés), une granulométrie et densité définies, et la 
disponibilité de quantités suffisantes avec les critères requis [2].  

De plus, le type des déchets subissant un prétraitement pour la production des RDF est plus 
important que le processus lui-même puisque la qualité finale des RDF dépend de l’origine 
des déchets ainsi que du volume et l’intensité du processus de séparation. Le system de 
classification des RDF est basé sur les valeurs limites de deux propriétés importantes d’un 
fuel (Tableau 1). Chaque propriété est divisée en 5 classes avec des valeurs limites. Une 
combinaison des numéros de classe constitue le code de classe de RDF. Ces paramètres sont 
le pouvoir calorifique, et la teneur en chlore [3]. 

Tableau 1: Critères techniques des RDF [3] 

Classification 
caractéristique 

Mesure 
statistique 

Unité 
Classes 

1 2 3 4 5 

Pouvoir 
calorifique Moyenne MJ/kg  ≥ 25 ≥ 20 ≥ 15 ≥ 10 ≥ 3 

Teneur en 
Chlore (Cl) Moyenne % (sec) ≤ 0.2 ≤ 0.6 ≤ 1.0 ≤ 1.5 ≤ 3 

 

Par ailleurs, le tableau (2) montre les limites admissibles pour les métaux lourds contenues 
dans les RDF afin de les utilisés comme substituant aux combustibles conventionnels dans les 
cimenteries selon les directives d’incinération des déchets (BMLFUW, 2010). 

 

Tableau 1: Technical specification for RDFs [3]

 

Tableau 2: Valeurs limites des métaux lourds dans les RDF pour la Co incinération en 
cimenteries [4]	

Métaux lourds Moyenne (mg/MJDM) 80th Percentile 
Secteur de la Co-incinération 
As 2.00 3.00 
Pb 20.0 36.0 
Cd 0.23 0.46 
Cr 25.0 37.0 
Co 1.50 2.70 
Ni 10.0 18.0 
Hg 0.075 0.15 
Sb 7.00 10.0 

 

Afin de produire les RDF, les DMA doivent passer en premier lieu par un prétraitement qui 
sert à séparer les fractions recyclables et stabiliser le reste par le séchage.  Différentes 
technologies sont utilisées notamment ; la stabilisation mécanique et biologique (MBS), et la 
stabilisation mécanique et physique (MPS). Les deux technologies sont initiées par un 
traitement mécanique pour séparer les matières recyclables, le verre, les inertes, etc. Le 
pourcentage total de la production des RDF à partir de ces deux technologies peut atteindre 
jusqu’à 50 à 60% des déchets brutes [5]. 

L’objectif du MBS est de stabiliser le carbone comme une source principale d’énergie 
contenue dans la fraction biodégradable des DMA par un séchage biologique, et de le 
transformer en fraction à haut pouvoir calorifique. Le bio-séchage est une forme du 
compostage dans laquelle la chaleur produite pendant l’activité biologique aérobie est utilisée 
pour sécher les déchets, ces derniers perdent principalement l’humidité et entrainent une 
faible dégradation de la matière organique. De cette manière, la grande partie de la biomasse 
contenue dans les déchets peut être incluse dans les RDF ce qui réduira les matériaux 
biodégradables à mettre en décharge [6]. 

En MPS, les déchets sont séchés à l’aide d’une énergie thermique externe au lieu du bio 
séchage. Le prétraitement compromet la séparation des fractions à faible pouvoir calorifique 
et des métaux ainsi que le broyage en plusieurs étapes. Par la suite elles sont classifiées en 
fraction pour la production des RDF et en matières minérales pour l’enfouissement [7]. 

Tableau 2: Heavy metal limit values concentrations in waste fuels for 
co-incineration in cement kilns [4]
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of the remaining waste into 
combustible and other value and 
inert materials. Bio-drying is a 
form of composting where the 
heat produced during the aerobic 
biological activity is used to dry 
the waste, where it will primally 
lose moisture and achieve a 
low degradation of the organic 
matter. In this way, most of the 
biomass content from the waste 
can be included in the RDF, which 
will reduce the biodegradable 
materials to be landfilled [6].

In MPS the waste is dried 
in different types of dryers 
(fluidized bed dryer, rotary drum 
dryer), with the supply of an 
external thermal energy (fossil 
fuels) instead of self-heating 
(Bio-drying). The pretreatment 
compromises the segregation 
of the low calorific fraction 
and metals together with multi 
stage crushing. The high calorific 
fractions are dried using thermal 
energy, then the fine processing 
comes (separation, classification) 
for the separation for fractions 
for RDF production and mineral 
fractions suitable for landfilling.

When introducing RDF as a part of 
an integrated waste management 
system, many difficulties face 
the municipalities as well as 
cement industry in terms of the 
management, technical and   
financial aspects. It is therefore, 
a cooperation model between the 
municipalities (the owner of the 

raw material), the international 
companies (the owner of the 
know-how) and cement industry 
(the end-user) should be 
developed.

According to the adopted model, 
municipalities (the manufacture 
of RDF) should guarantee 
providing the cement industry 
with raw materials (RDF) needed 
for their daily process. RDF 

provided by municipality must 
meet the technical properties 
required by the cement industry. 

The use of RDF as an alternative 
fuel in cement production would 
be an economically viable and 
environmentally sound option; it 
has the potential to contribute 
in reducing the amount of waste 
end up in landfills, reducing 

greenhouse gas emissions 
(GHG), reducing the costs of 
cement manufacturing as well as 
increasing material and energy 
recovery. It would lead to an 
environmentally sustainable 
future.

In conclusion, the main objective 
of these solutions is not to 
produce a source of energy for 
the cement industry, especially 
for Algeria which has large 
sources of energy, but is to 
cooperate with the municipalities 
in order to solve the waste 
problematic in the most 
ecological and economical way 
possible. 
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Figure 2: Débit massique des sorties des MBS et MPS 

Lors de l’introduction des RDF dans le cadre d’un système intégré de gestion des déchets, les 
municipalités et l’industrie du ciment sont confrontés aux nombreuses difficultés en termes de 
gestion, et d’aspects techniques et financiers. Ce qui nécessite donc de développer un modèle 
de coopération entre les municipalités (propriétaire de la matière premières DMA), les 
entreprises internationales (propriétaire du savoir-faire) et l’industrie du ciment. Selon le 
modèle adopté, les municipalités doivent garantir la disponibilité des RDF selon les besoins et 
les propriétés requises par l’industrie du ciment nécessaire à leurs processus quotidien. 

L’utilisation des RDF comme fuel alternatif dans la production du ciment est une option 
économiquement viable et écologiquement rationnelle ; il a le potentiel de contribuer à réduire 
les quantités des déchets destinées aux décharges, les émissions des gaz à effet de serre, les 
couts de fabrication du ciment, et à augmenter la valorisation des matériaux et de l’énergie. 
Ce qui conduit à un avenir écologiquement durable. 

En conclusion, l’objectif principal de ces solutions n’est pas de produire une source d’énergie 
pour l’industrie du ciment, en particulier pour l’Algérie qui dispose de grandes sources 
d’énergie, mais plutôt de coopérer avec les municipalités afin de résoudre la problématique 
des déchets de la manière la plus écologique et économique possible.   

	

	

	

	

	

	

	

	

Figure 2: Débit massique des sorties des MBS et MPS

L the main objective of 
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produce a source of energy 
for the cement industry, 
but to solve the waste 
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