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ARTICLE INFO ABSTRACT

This work consisted of identifying the residues generated in the technological process of wood
machining and the techniques of their recovery within the company SICOFOR in Pointe Noire,
Republic of Congo. The ridges from the trunks of the trees were used as plant material. Data were
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INTRODUCTION

La protection de I'environnement devient de plus en plus une préoccupation collective. La question des déchets est quotidienne et
touche chaque étre humain tant sur le plan professionnel que familial. En qualit¢ de consommateur, producteur, usager du
ramassage des ordures et trieur de déchets recyclables, citoyen ou contribuable, chacun peut et doit étre acteur d'une meilleure
gestion des déchets. Auparavant, la société congolaise considérait les rebuts de bois comme des déchets. A I'heure actuelle, les
déchets deviennent progressivement la ressource de demain. Ayant un avenir différent de 1'élimination, ces derniers se voient
attribuer une nouvelle appellation de « mati¢res résiduelles» ou ils possédent un potentiel de mise en valeur. C’est dans le but de
contribuer & une meilleure connaissance de cette derniére que nous avons choisi de mener une étude sur la gestion et valorisation
des déchets de bois au sein de la Société Sino Congo Forét, une entreprise a pour objet, la transformation du bois en feuilles de
placage. Le processus de transformation du bois en feuilles de placage est 1’'une des activités industrielles générant beaucoup de
déchets; c’est pourquoi il se doit d’étre suivi rigoureusement pour mieux les gérer et les valoriser. Ce travail a pour objectif
général d’identifier les résidus générés dans le processus technologique d’usinage de bois et les techniques de leurs valorisations.
I1 s’agit notamment d’identifier les déchets tout au long du processus de fabrication des panneaux des contreplaqués ; de décrire
les critéres de valorisation des déchets jugés banal et récupérable; d’évaluer leur mode de gestion et de traitement et proposer des
approches de solutions. Environmental protection is increasingly becoming a collective concern. The issue of waste is a daily one
and affects every human being both professionally and family-wise. As consumers, producers, users of waste collection and
sorters of recyclable waste, citizens or taxpayers, everyone can and must be an actor in better waste management. Previously,
Congolese society considered wood scrap as waste. Today, waste is gradually becoming the resource of tomorrow. Having a
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different future from disposal, they are given a new name of "residual materials" where they have potential for reclamation. It is in
order to contribute to a better knowledge of the latter that we have chosen to conduct a study on the management and recovery of
wood waste within the Sino Congo Forét Company, a company whose purpose is the transformation of wood into veneer sheets.
The process of turning wood into veneer sheets is one of the industrial activities that generates a lot of waste; this is why it must be
rigorously monitored to better manage and enhance them. The general objective of this work is to identify the residues generated
in the technological process of wood processing and the techniques for their recovery. This includes identifying waste throughout
the manufacturing process of plywood panels; describe the criteria for the recovery of waste deemed to be trivial and recoverable;
to evaluate their management and treatment method and propose solutions approaches.

METHODOLOGY

Study are: This study was carried out in the company SICOFOR, a public limited company under Congolese law with Chinese
capital and limited liability, born from the ashes of the company Man Fai Tai Congo and the company for the transport and
marketing of agricultural products in December 2006 in Pointe Noire, BP 701 Republic of Congo. It is located in the district n°1
Emery Patrice LUMUMBA, in the Km4 district, at n°120 avenue Simon KIMBAMGOU. It may be transferred to any other place
in the national territory, by decision of the shareholders, meeting in an Extraordinary General Meeting.

Plant material: The plant material that made it possible to obtain the results in this study is made up of ridges, from the trunks of
trees.

Methodology

Documentary method: It consisted of consulting documents and previous studies, including: briefs; course notes; reporting;
books; journals and books.

Waste management : The management of carrots and that of strip cores from trimming in particular, intended for recovery, given
their value, have been divided into three categories: bark, crowns, sawdust; waste from veneers, plywood; poor quality carrots and
their derivatives.

Méthodes de Collecte des données

e Valorisation des déchets
e Observation directe

Elle a consisté a passer dans chaque section afin de se rendre compte de la production et du devenir des résidus qui résultent de
chaque poste du processus technologique, nous permettant ainsi d’identifier les déchets par section au parc. Cependant pour
identifier I’ensemble des déchets du processus et leur valorisation, nous nous sommes posé les questions ci-aprés: Comment
s’exécute chaque opération et quels types de déchets génére t- elle?

lors de I’écorgage et du trongonnage au parc a grumes et a I’usine ;

au déroulage et massicotage sec ;

au triage et au jointage ;

lors de la composition des panneaux ;

a I’encollage ;

au pressage a froid et a chaud ;

lors du délignage, du triage, et de la réparation des panneaux de contreplaqués ;
au moment du classement des colis des contreplaqués.

Data Collection
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Methods

Waste recovery
Direct observation: It consisted However, in order to identify all the waste from the process and its recovery, we asked ourselves
the following questions:

How is each operation carried out and what types of waste does it generate? Of going through each section in order to realize the
production and fate of the residues that result from each item of the technological process, thus allowing us to identify the waste
by section in the park.

during debarking and bucking at the log yard and at the factory;
unwinding and dry trimming;

sorting and jointing;

during the composition of the panels;

gluing;

cold and hot pressing;

during edging, sorting, and repairing plywood panels;

at the time of filing plywood packages.

Interview and discussion: The meetings consisted of getting in touch with the team leaders and their employees as well as the
technicians in order to discuss with them, even during break hours, in order to have more detailed information on waste recovery
in the SICOFOR Company.

Data collection
To collect this data, we proceeded by determining the:

volumes of logs received at the log yard during the month of October, November and December of the year 2016 and which are
unrolled;

e volume of logs cut from October to December 2016;
e volume of carrots;
e volume of ordinary industrial waste (DIB), i.e. scraps.

Measured parameters: Cubing and determination of the average diameter of logs, ridges, cores

The volume of matter is perceived as the quantity of matter. However, the material volume of logs, ridges and cores was
determined by the cubic formula

i1
V — I szL

The diameter of the logs, ridges and cores was determined by the following formula:

Dm1 + Dm2 + Dm3 + Dm4
4

Dm =

Dml=Maximum diameter 1;

Dm2= Maximum diameter 2;
Dm 3= Maximum diameter 3;
Dm4= Maximum diameter 4.

V: Volume of log, log and core in m3;
Dm: Average diameter of two ends in m2;
L: Length of the log, log and core inm ;
n=3,1416.

Data processing and analysis : The data collected in this study were processed and analyzed using Excel 2007 software, which
was used to calculate the means and standard deviations, and then generate the graphs of the variables.

RESULTS AND DISCUSSION

Results: Identification of waste throughout the manufacturing process of plywood panels. The wood industry produces waste at
each stage of processing: from cutting residues to used products, including waste from primary and secondary processing.
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Waste assessment and recovery: Identification of several waste disposal sites, which are in three categories. Most of this wood
waste is collected and fed into the boiler.

In the park: After debarking, cutting of the logs, the by-products obtained are generally sold to the surrounding population; with
the exception of sawdust which is very often burned in a pit.
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Figure 1.Recovery of waste from 10 mixed species logs

Sawing the central cores of carrots

Table 1. Sawing parameters of core cores

Products Boards Back and counter back Chevrons Back and counter back
Diameter of carrots | Length (m) | Number | Thickness (cm) (cm) | Number | Thickness (cm) (cm) | Nombre | Dimensions (cm) | Number g;hrilc)hl(isr;)
20 2,65 4 3 2 3 8 6x6X265 2 2
25 2,65 6 3 2 2,5 12 6x6X265 2 2
30 2,65 8 3 2 2,5 14 6X6X265 2 2
32 2,65 9 3 2 1,5 14 6x6X265 2 1,5

The courgons are broken up and led to the boiler to feed it. Il s’agit de débiter les carottes en différentes planches ou chevrons,
dosses, contre-dosses. A partir d’une scie adaptée, deux opérateurs scient les carottes ayant des dimensions variables entre 2,65 a
3,20m de long et 20 a 35 cm de diamétre. Pour valoriser de maniére a obtenir un meilleur rendement, tout au long de ce processus
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on cherche a éviter les défauts de bois pour que les produits débités soient les plus sains possibles. Les dosses, contre-dosses,
planches ou chevrons que I’on obtient sont empilés en paquet de 100 piéces pour former le colis. Ils sont ensuite rangés par des
dimensions sur ’aire de stockage en attendant leurs transports pour les ventes locales. Le nombre des pieces des planches ou
chevrons est fonction du diameétre des noyaux, soit 5 a 9 planches, plus une dosse et contre dosse. A la fin du débitage, on obtient
les planches ou chevrons avec dosses et contre dosses dont les épaisseurs sont les suivantes :

e Planche : 3 a 3,5 cm d’épaisseur
e Dosse et contre dosse : 1,5 a 3 cm d’épaisseur
e Chevrons : 6 cm d’épaisseur avec une largeur de 6cm.

Table: Sawing parameters of core cores: It involves cutting the cores into different boards or rafters, slabs, counter-slabs. Using
a suitable saw, two operators saw the cores with dimensions varying between 2.65 and 3.20 m long and 20 to 35 cm in diameter.
To enhance the value of the products in order to obtain a better yield, throughout this process we try to avoid wood defects so that
the products cut are as healthy as possible. The resulting slabs, slabs, planks or rafters are stacked in packs of 100 pieces to form
the package. They are then arranged by dimensions on the storage area while waiting for their transport for local sales. The
number of pieces of the boards or rafters depends on the diameter of the cores, i.e. 5 to 9 boards, plus a slab and counterplate. At
the end of the cutting process, the boards or rafters with slabs and counter-slabs are obtained, the thicknesses of which are the
same as the following:

e Board: 3 to 3.5 cm thick;
e Backrest and counter-slab: 1.5 to 3 cm thick;
e Herringbones: 6 cm thick with a width of 6 cm.

Packaging manufacturing

Table 2. Prices of plates and slabs

. Selling price
Commercial structure Cut One piece A package of 100 Pcs
General Management Board 1.200 Frs 120.000 Frs
& Back and counter-back 1.000 Frs 100.000 Frs
. . Board 1.500 Frs 150.000 Frs
Matice Group (Sous-traitance) Back and counter-back 1.300 Frs 130.000 Frs

Valorisation énergétique: La valorisation énergétique se fait via 1’incinération des déchets a 1’aide de fours spécifiques
(chaudieres). En effet, les déchets générés : Au parc (les surcotes), au déroulage, massicotage ainsi que dans d’autres sections
servent comme bois de chauffage a la chaudiére. L’incinération de ces déchets produit de la chaleur, de 1’énergie calorifique qui
permet d’alimenter les systémes de chauffage nécessaire pour le fonctionnement de 1’usine de transformation. La valorisation
énergétique permet de récupérer de I’énergie et ainsi faire des économies de combustibles.

DISCUSSION

SICOFOR a un bon systéme de production parce qu’elle génére peu de déchets ; soit un taux de perte inférieur a la moyenne et
une bonne politique de gestion et valorisation des déchets. Au niveau de la Société SICOFOR, le taux de production atteint la
moyenne soit, un volume de 52,34 m® pour les billes trongonnées en billons; Durant la période allant d’Octobre & Décembre 2016,
la Société SICOFOR avait un taux de perte d’environ 5,37 % de bille ce qui est nettement inférieur a celui calculé par I’étudiant
Mopsy (2014) ayant travaillé a Asia Congo, avec 50 %; Le processus de transformation du bois en feuille de placage génére
d’énormes déchets qui sont considérés comme maticre résiduelles et valorisables.

Energy recovery : Energy recovery is done through the incineration of waste using specific furnaces (boilers). In fact, the waste
generated: In the park (the surges), at the peeling, trimming and in other sections is used as firewood for the boiler. The
incineration of this waste produces heat and heat energy that is used to power the heating systems necessary for the operation of
the processing plant. Energy recovery makes it possible to recover energy and thus save fuel.

Discussion: SICOFOR has a good production system because it generates little waste; i.e. a lower than average loss rate and a
good waste management and recovery policy. At the level of the SICOFOR Company, the production rate reaches the average,
i.e., a volume of 52.34 m3 for logs cut into logs; During the period from October to December 2016, SICOFOR had a log loss rate
of approximately 5.37%, which is significantly lower than that calculated by the student Mopsy (2014) who worked in Asia
Congo, with 50%; The process of transforming wood into veneer sheet generates enormous waste that is considered residual and
recoverable material.

Constraints : Frequent power cuts causing time wasted in work; sporadic shutdown and or breakdowns of the unwinder; lack of
certain machine spare parts; boiler breakdowns; Dust removal from each workstation lack of protective equipment for workers in a
few sections; soil pollution by used oil; air pollution due to the release of toxic fumes.
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Solution approaches : Fuel supply to generators during power cuts; Arrangement of reserve blades already sharpened;
Continuous monitoring of heat ducts; Dust vacuuming rather than sweeping and wetting; Installation of fabric filters to purify
soiled oils; Strengthening staff training; Establishment of bridges between industry and crafts; Use of sawdust to make furniture ;
Use of machines adapted to current technology.

CONCLUSION

The technological process of manufacturing plywood generates or produces waste of varying importance. These include the raw
material used and the inputs needed to make the processed product. Also, we have measured that waste management and recovery
is essential to the development of the wood industry; this is the reason why SICOFOR has put in place the necessary means of
waste management and recovery. This is how it sells them, supplies the processing plant through the operation of the boiler in
order to reduce material losses and make the processing plant profitable. Thus, we suggest that SICOFOR improve the technology
for managing wood waste and look for more efficient ways and means for a thorough recovery or even recycling of its waste.
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