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ABSTRACT
Identification of waste characteristics is an important step towards improving waste recovery. The aim of 

this research was to determine the physical and physico-chemical characteristics of waste of Abomey–

Calavi city and to study the relationship between standard of living and average ratio of daily waste 

generated by each person. In this study the methodology used French standards to characterize particle 

size and typology of solid waste generated by the population of Calavi City in Benin, West Africa. According 

to home criteria, the study area was stratified into three distinct levels of standard of living called: high 

standing, medium standing and low standing; Waste from 60 households was weighed daily. The total 

waste produced by each household was collected seven (7) days a week, for a period of three weeks. 

Waste characterization was performed using ratio, size granulometry and typological composition. Physico- 

Chemical analysis including organic mater, pH, Total Organic Carbon, total Kjeldahl nitrogen and metal trace 

element were also performed. To better assess waste compostability, water extractable organic matter was 

quantified and qualitative identification was made with XAD8 and XAD4 resins. Results show that the 

amount of waste increases with the standard of living; the average ratio of daily waste generated is 0.89 

kg day-1 person-1. Independently of the standard of living, fermentable compounds represent the largest 
proportion of waste materials (45%). Qualitative difference of waste content in organic matter is shown as 

a function of the population’s living standards. These results could be explained by a higher consumption 

of meat in the households with a higher standard of living, reflecting a greater proportion of transphilic 

(TPI), and hydrophilic (HPI) fractions. The C/N ratio is lower in the high standing households than in low 

ones. Metal trace element analysis showed a low but still significant pollution, whereas high iron and alu 

minum concentrations were found in all standings. In conclusion we propose a strategy for waste 

management in Abomey-Calavi based on sorting at the source to eliminate plastic waste and valorization of 

wastes via composting. 

KEYWORDS
Wastes- Standard of Living - Water Extractable Organic matter – Metal Trace Element - XAD8/XAD4 Resins 

Cite this paper
N. Topanou, M. Domeizel, J. Fatombi, R. JOSSE and T. Aminou, "Characterization of Household Solid Waste in 

the Town of Abomey - Calavi in Benin," Journal of Environmental Protection, Vol. 2 No. 6, 2011, pp. 692-699. 

doi: 10.4236/jep.2011.26080.  

References

OPEN   ACCESS  

[1] V. Francois, G. Feuillade, N. Skhiri, T. Lagier and G. Matejka, “Indicating the Parameters of the State 

of Degradation of Municipal Solid Waste,” Journal of Hazardous Materials B, Vol. 137, No. 2, 2006, 

pp. 1008-1015. doi:10.1016/j.jhazmat.2006.03.026 

[2] K.-M. Kapepula, G. Colson, K. Sabri and P. Thonart, “A Multiple Criteria Analysis for House-Hold Solid 

Waste Management in the Urban Community of Dakar,” Waste Management, Vol. 27, 2007, pp. 

1690-1705. doi:10.1016/j.wasman.2006.07.009 

[3] H. F. Cheng, Y. G. Zhang, A. H. Meng and Q. H. Li, “Municipal Solid Waste Fueled Power Generation 

in China: A Case Study of Waste-to-Energy in Changchun City,” Environmental Science & 

Technology, Vol. 41, No. 21, 2007, pp. 7509-7515. doi:10.1021/es071416g 

● Open Special Issues

● Published Special Issues

● Special Issues Guideline

JEP Subscription

Most popular papers in JEP

About JEP News

Frequently Asked Questions

Recommend to Peers

Recommend to Library

Contact Us

Downloads: 301,506 

Visits: 673,422 

Sponsors, Associates, and 
Links >>

● The International Conference on 

Pollution and Treatment 

Technology (PTT 2013)



[4] C. Riber, C. Petersen and T. Christensen, “Chemical Composition of Material Fractions in Danish 

Household Waste,” Waste Management, Vol. 29, 2009, pp. 1251- 1257. 

doi:10.1016/j.wasman.2008.09.013 

[5] R. K. Henry, Y. S. Zhao and J. Dong, “Municipal Solid Waste Management Challenges in Developing 

Countries – Kenyan Case Study,” Waste Management, Vol. 26, No. 1, 2006, pp. 92-100. 

[6] F. Philippe and M. Culot, “Household Solid Waste Generation and Characteristics in Cape Haitian 

city, Republic of Haiti,” Resources, Conservation and Recycling, Vol. 54, No. 2, 2009, pp. 73-78. 

doi:10.1016/j.resconrec.2009.06.009 

[7] L. Parrot, J. Sotamenou and B. K. Dia, “Municipal Solid Waste Management in Africa: Strategies and 

Livelihoods in Yaoundé, Cameroon,” Waste Management, Vol. 29, No. 2, 2009, pp. 986-995. 

doi:10.1016/j.wasman.2008.05.005 

[8] A. Omoniyi Afon, “Informal Sector Initiative in the Pri- mary Sub-System of Urban Solid Waste 

Management in Lagos, Nigeria,” Habitat International, Vol. 31, 2007, pp. 193-204. 

doi:10.1016/j.habitatint.2007.02.007 

[9] RGPH3, “Recensement général de la population et de l’Habitat 3,” Décembre 2003, 

[10] G. Bernache-Perez, S. Sanchez-Colon, A. M. Garmendia, and M. E Sanchez-Salazar, “Solid Waste 

Characterisation Study in the Guadalajara Metropolitan Zone, Mexico,” Waste Management & 

Research, Vol. 19, No. 5, 2001, pp. 413-424. doi:10.1177/0734242X0101900506 

[11] S. Ojeda-Ben′?tez, C. Armijo-de Vega and M. Y. Marquez-Montenegro, “Household Solid Waste 

Characterization by Family Socioeconomic Profile as Unit of Analysis,” Resources Conservation and 

Recycling, Vol. 52, No. 7, 2008, pp. 992-999. doi:10.1016/j.resconrec.2008.03.004 

[12] H. T. Ishaku, I. Busu and M. R. Majid, “The Practice and Challenges of Solid Waste Management in 

Damaturu, Yobe State, Nigeria,” Journal of Environmental Protection, Vol. 1, 2010, 384-388. 

[13] R. Wang, N. Korboulewsky, P. Prudent, M. Domeizel, C. Rolando and G. Bonin, “Feasibility of Using 

an Organic Substrate in a Wetland System Treating Sewage Sludge: Impact of Plant Species,” 

Bioresource Technology, Vol. 101, No. 3, 2010, pp. 51-57. doi:10.1016/j.biortech.2009.07.080 

[14] A. de Guardia, S. Brunet, D. Rogeau and G. Matejka, “Fractionation and Characterisation of 

Dissolved Organic Matter from Composting Green Wastes,” Bioresource Technology, Vol. 83, No. 3, 

2002, pp. 181-187. doi:10.1016/S0960-8524(01)00228-0 

[15] P. Prudent, M. Domeizel, and C. Massiani, “Chemical Sequential Extraction as Decision-Making Tool: 

Application to Municipal Solid Waste and Its Individual Constituents,” The Science of the Total 

Environment, Vol. 78, 1965, pp. 5-61. 

[16] J. P. Croué, M. Benedetti, D. Violleau and J. A. Leenheer, “Characterization and Copper Binding of 

Humic and Non-Humic Organic Matter Isolated from the South Platte River: Evidence of the Presence 

of Nitrogenous Binding Sites,” Environmental Science & Technology, Vol. 37, No. 2, 2003, pp. 328-

336. doi:10.1021/es020676p 

[17] M. Hassouna, C. Massiani, Y. Dudal, N. Pech and F. Theraulaz, “Changes in Water Extractable 

Organic Matter (WEOM) in a Calcareous Soil under Field Conditions with Time and Soil Depth,” 

Geoderma, Vol. 155, No. 1-2, 2010, pp. 75-85. doi:10.1016/j.geoderma.2009.11.026 

[18] B. Martin-Mousset, J. P. Croué, E. Lefebvre and B. Legube, “Distribution et caractérisation de la 

matière organique dissoute d'eaux naturelles de surface,” Water Research, Vol. 31, No. 3, 1997, pp. 

541-553. doi:10.1016/S0043-1354(96)00259-X 

[19] S. Aloueimine, G. Matejka, C. Zurbrugg and M. Sidi Mohamed, “Caractérisation des ordures 

ménagères à Nouakchott Partie 1: Méthode d'échantillonnage,” Déchets sciences et techniques, 

Vol. 44, 2006, pp. 4-8. 

[20] M. C. Hernández-Berriel, L. Márquez-Benavides , D. J. González-Pérez and O. Buenrostro-Delgado, 

“The Effect of Moisture Regimes on the Anaerobic Degradation of Municipal Solid Waste from 

Metepec (México),” Waste Management, Vol. 28, Suppl. 1, 2008, pp. S14-S20. 

[21] EPA RCRA, “Waste Sampling Draft Technical Guidance, Planning, Implementation and Assessment,” 

530-D-02- 002, Office of Solid Waste and Emergency Response, Office of Solid Waste EPA, 2002. 

[22] A. Le Bozec, “The Implementation of PAYT System under the Condition of Financial Balance in 



France,” Waste Management, Vol. 28, 2008, pp. 2786-2792. doi:10.1016/j.wasman.2008.03.028 

[23] J. Tezanou., J. Koulidiati, M. Proust, M. Sougoti, J. C. Goudeau, P. Kafando and T. Rogaume, 

“Caractérisation des Déchets Ménagers de la Ville de Ouagadougou (Burkina Faso)”; 7ème 

journées annuelles de la SOACHIM, Vol. 2, 2001, pp. 55-64. 


