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During the present review, we have tried to define the different 
types of water resources, namely; Surface waters including 
waters of dams, lakes, rivers, wades, seas and oceans and 
groundwater, including groundwater, wells and springs. We also 
mentioned the different sources of groundwater pollution, 
including the type of pollution from physical, chemical and 
biological sources, and accidental, domestic, urban, agricultural 
and industrial pollution. The pollution of supplementary waters 
by the discharges of the textile finishing industries and the state 
of their treatment has been well monitored at the end of this 
present review. 
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Introduction  
The world has experienced remarkable demographic, 
technological, tourist, agricultural and industrial development 
over a long period head-on the overexploitation of raw water 
whether it is superficial or underground. This development has 
contributed in one way or another to the pollution of the 
environment, including water, in particular through human 
activities and sometimes by natural disasters (volcanoes, 
earthquakes and floods). This has depleted natural water 
resources and has even rendered their quality more 
deteriorated over time because of various liquid, urban, 
domestic and industrial effluents [1-4] evacuated directly and 
indirectly in different natural environments (lakes, wadis, rivers 
and seas) without any prior treatment. 
Industrial units are generally generators of effluents whose 
characteristics are extremely varied and sometimes toxic, 
among which are recognized as polluting, in this case the agro-
food industries (IAA), the chemical and parachemical industries 
(ICP), the mechanical, metallurgical and (IMME) and the textile 
and leather industries (ITC). These industries are responsible 
for a large proportion of industrially polluted waters [5, 6], 

such as they generate a very large volume of wastewater 
loaded with organic materials such as solvents, additives, 
phenolic derivatives, fats, oils, dyes [7-9] and inorganic 
materials, namely heavy metals such as copper, nickel, 
chromium, zinc, cobalt, manganese, arsenic and the most 
carcinogenic ones, namely mercury, cadmium and lead [9-13]. 
There are also organometallic compounds [9, 14, 15] which 
have adverse effects on aquatic flora and fauna, and 
consequently on the environment and man in particular [16]. 
As a result, regulations require their reduction by requiring 
their disposal according to industrial wastewater treatment 
standards before being released to aquatic environments [16, 
17]. 
The aim of this research is to present a bibliographical review 
of the various water resources and sources of pollution, 
focusing in particular on the pollution of water by effluents 
from the textile finishing industries. 

1. Natural waters  
1.1. Groundwater 
Are all waters below the surface of the soil, in the saturation 
zone and in direct contact with the soil or subsoil. From a 
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hydrogeological point of view, the aquifer layers are divided 
into [18]: 
 Groundwater: are shallow and directly fed by rainfall and 

water flows below, they traditionally feed wells and 
drinking water resources. This type of groundwater is 
poorly exploited because of its low productivity and 
unfavorable chemical quality due to its exposure to 
pollution resulting from direct contact with the soil surface 
[19]. 

 Free cloths: are the set of perched, permanent or 
temporary webs formed in a non-saturated zone that 
surmounts a free web of larger extensions. 

 Captive cloths: are deeper than those that are phreatic 
and free. They are separated from the surface by an 
impermeable layer, such that their feeding is ensured by 
infiltration on their edges. 

The nature of the ground under which groundwater is found is 
an essential determinant of their chemical composition [20, 
21]; however, they are also called clean waters because they 
generally meet drinking water standards. However, this type of 
water is less sensitive to accidental pollution and in the case of 
contamination by micropollutants [22-24], they lose their 
original purity completely. 
Where groundwater contains concentrations of certain 
minerals exceeding those specified in the potability standards, 
they have therapeutic properties [25, 26]. This requires a well-
defined treatment of this type of water, and then they are 
sometimes distributed in bottles and marketed in the form of 
mineral waters. 

1.2. Surface water 
They are also called surface waters and consist of all 
circulating, stagnant or stored, soft and brackish waters that 
are in contact with the atmosphere. The surface waters are 
basically river waters, wadis, lakes, basins, dams, runoffs, seas 
and oceans. 
The chemical composition of surface waters depends mainly 
on the nature of the lands traversed by them during their 
journey across watersheds [27]. Most often, these waters are 
the site of the development of a microbial life because of the 
waste discharged into it and the large surface of contact with 
the external environment [27-29], which makes their quality 
more deteriorated. 

1.3. Seawater of seas and oceans 
They cover more than 70% of the earth's surface by 
constituting enormous reservoirs of water and representing 
about 97% of the total volume of water currently existing on 
our planet [30-33], the rest is the share of inland waters 
(groundwater and surface water). 
Seawater and ocean waters are characterized by high salinity 
and acidity [30, 34], also known as brackish water, making their 
use difficult in many cases because of their high cost for 
desalination by distillation techniques and reverse osmosis [30, 
31]. In addition to marine pollution resulting from natural 

disasters, shipwreck accidents and oil leaks, a considerable 
amount of waste and polluted wastewater is evacuated to 
marine environments [35]. 

2. Water consumption 
These are waters intended for industrial, administrative and 
domestic consumption. They have grown enormously as a 
result of demographic development and improved living 
conditions. Tap water, conditioned water (spring water, natural 
mineral water and drinking water by treatment) and private 
well water used for drinking are all water intended for public 
consumption [36]. 
Domestic water consumption ranges from a few liters per day 
in countries without public supply and low household comfort 
to several hundred liters in developed countries. Even if only a 
small amount is going to be drunk, these waters are never 
distributed until after adequate treatment. They must 
therefore be treated according to the regulatory requirements 
for the quality of drinking water at any point in the network in 
order to be able to be consumed by humans without any 
danger. The treatment of water intended for public 
consumption is related to the following three important 
factors: 
 The quantity: such that the source of water must cover 

the demand in all circumstances. 
 The quality: it must be compatible with the legislation in 

force. 
 The economy: the investment and operating cost of the 

treatment processes relative to available resources is an 
important determinant. 

3. Wastewater 
They constitute very complex and altered environments either 
by anthropogenic activities following agricultural, industrial, 
artisanal, domestic and other uses, or by natural causes such 
as volcanoes, thunderstorms, earthquakes, floods, earthquakes 
earth... 
Wastewater is also referred to as polluted water which must be 
treated before any reuse or disposal in natural receptive 
environments [37, 38]. 
Based on a few references, the term pollution has taken 
several definitions, among which we quote the definitions 
below according to: 

3.1. Larousse dictionary 
Pollution is a degradation of the environment by substances 
(natural, chemical or radioactive), waste (domestic or 
industrial) or various nuisances (noise, light, thermal, 
biological, etc.) [39]. 

3.2. World Health Organization (WHO) 
Pollution of aquatic environments is defined as any change in 
physical, chemical or biological properties by the release of 
liquid, gaseous or solid substances into the water in such a way 
as to create a nuisance or render it harmful or detrimental 
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Public health, safety and welfare, or its uses for domestic, 
commercial, industrial, agricultural, recreational and other 
purposes, or wild and aquatic fauna [40-42].  

3.3. Report of the scientific committee of the White House 
According to the report of the White House Advisory and 
Scientific Committee in November 1965 on the quality of the 
environment, pollution is an unfavorable modification of the 
natural environment, which appears in whole or in part as a by-
product of human action, Through direct or indirect effects 
that alter the criteria for the distribution of energy flows, 
radiation levels, the physicochemical constitution of the 
natural environment and the abundance of living species. 
These changes can affect humans directly or through 
agricultural resources in water and other biological products 
[43]. They can also affect it by altering the physical objects it 
possesses, the recreational possibilities of the environment or 
by disfiguring nature [44, 45]. 

3.4. Moroccan water law N° 10-95 
Polluted water is water that has undergone, as a result of 
human activity, directly or indirectly, or under the action of a 
biological or geological effect, a change in its composition or 
condition which has the effect of rendering it unsuitable for 
use for which it is intended [46]. 

It should be noted that multiple identifiable substances and 
contaminants in urban, artisanal, industrial and agricultural 
discharges reach the aquatic environment causing different 
types of pollution depending on their nature and origin. These 
substances can be suspended solids, organic, inorganic and 
organometallic materials, pathogenic micro pollutants, 
bacteria, viruses ... having multiple effects affecting both public 
health and aquatic organisms. 

4. Wastewaters classification 
The classification of wastewater is based either on the origin or 
nature of the pollutants or on the nature of the nuisance 
created or on other more general criteria. For our part, we will 
content ourselves with the classification according to the 
nature of the pollutants and their origin.  

4.1. Classification according to the nature of the pollutant 
Based on the nature of the pollutant, the term pollution can be 
classified into three categories: physical, chemical and 
biological pollution. 
4.1.1. Physical pollution 

Physical pollution is defined as any medium modified in its 
physical structure by various factors. It includes mechanical 
pollution (solid effluents), thermal pollution (water heating by 
factories) and atomic pollution (fallout from radioactive 
elements resulting from nuclear explosions, atomic factor 
residues and nuclear accidents) [47]. 

 

4.1.2. Chemical pollution 
It results from the dumping of various domestic, agricultural 
and industrial waste, loaded with large quantities of chemicals 
namely polycyclic aromatic hydrocarbons (PAHs), pesticides, 
insecticides, humic acid, ammonium nitrates, etc. some of 
which are non-degradable and can affect many aquatic animals 
and amphibian species [48, 49]. 

4.1.3. Biological pollution 
It is pollution by pathogenic micro-organisms linked to 
anthropogenic activities, such as bacteria, viruses, parasites, 
fungi, planktonic efflorescence, etc. The presence of these 
microorganisms in aquatic environments can cause the risk of 
water depreciation and hence the impact on human health 
[27, 47, 50]. 

4.2. Classification according to the origin of the pollutant 
Depending on the origin of the pollutant, there are five 
categories of polluted water due to accidental, agricultural, 
urban, domestic and industrial pollution [47-55]. Domestic, 
industrial and rainwater waste water is the largest category of 
wastewater [48, 49]. 

4.2.1. Accidental pollution 
It is an important concern for users of water resources, 
including drinking water producers. The increase in sea and 
road traffic and the transport of hazardous materials expose 
water resources to the risk of pollution and consequently the 
appearance of polluted waters through oil and gas spill 
incidents. Other products recognized as hazardous in the 
marine environment, constituting serious ecological and 
environmental damage to the marine environment and human 
health [51]. As well as disturbing the living conditions of fish 
and other aquatic living beings [52]. 

4.2.2. Agricultural pollution 
It is due to agricultural activities such as agriculture, livestock, 
aquaculture and poultry farming, which are responsible for the 
release of many organic and inorganic pollutants into surface 
and underground waters. The problem of diffuse pollution 
arises mainly in irrigated agricultural areas where the 
combination of several factors (climate, soil type, depth of 
groundwater, irrigation water quality and intensity of fertilizer 
use and of plant protection products), contributes to the 
degradation of the quality of different types of water, and to 
the intensification of the phenomenon of eutrophication in 
certain reservoirs of dams used for the production of drinking 
water [56]. 
Pollutants can be sediments from the erosion of agricultural 
land, phosphate and nitrogen compounds from animal wastes, 
fertilizers and commercial pesticides [57]. It should be noted 
that in Morocco, agricultural pollution is of greater concern 
because of the over-fertilization of soils and the 
overexploitation of pesticides in agriculture, as well as the 
absence of their biodegradability [57]. 
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4.2.3. Urban pollution 
It is generated by large urban concentrations, through the 
evacuation of domestic and industrial waste [58]. Urban waste 
is summarized in all products disposed of by residents of a 
built-up area, including domestic waste, sewage, waste oil, 
expired medicines, faeces, packaging products, etc. [58, 59]. 
The spill flow is related to the size of the agglomeration, its 
activity and its standard of living. Considering that the large 
volume of industrial discharges consists mainly of wash water 
and solid waste, which vary according to industrial nature and 
activity. 

4.2.4. Domestic pollution 
It is due to domestic discharges that are biodegradable waste, 
pharmaceuticals, hazardous and toxic chemical pollutants such 
as detergents, dyes, paints, pesticides, solvents, etc. and 
personal care products that individuals release into sewers [60, 
61]. All of these products constitute a form of substantial and 
hazardous pollution that sewage facilities are unable to 
eliminate [62]. 
Domestic waters are divided into household and gray waters 
(bathrooms and kitchens), usually loaded with detergents, 
greases, solvents and organic debris, and in sewage (toilets) 
characterized by a high load of various organic nitrogenous 
materials and in fecal and pathogenic germs [53, 63]. 
The increase in pollutant loads generated by domestic 
pollution flows has negative impacts on the quality of water 
resources, the aquatic ecosystem and the health of 
populations [62-65]. 

4.2.5. Industrial pollution 
The accelerated development of modern industrial techniques 
has led to a massive and intensive load of various wastes and 
effluents from different industrial units [66], which are mainly 
installed at the shoreline both to dispose of waste and to save 
transport [67]. These industrial units use a very large quantity 
of water which, while remaining necessary for their proper 
functioning, is only really consumed in a very small part and 
the rest is rejected. 
The main industrial activities responsible for surface water 
degradation include food industries, olive oil mills, sugar 
factories, refineries, paints, galvanization's, chemicals, 
petrochemicals, paper mills, tanneries, leather and textiles [37, 
66-69]. Given the extreme diversity of these industries, it is 
evident that waste dumped and effluent discharged without 
appropriate treatment will result in undesirable changes in 
receiving environments and, hence, adverse effects on aquatic 
living organisms [70]. 
In Morocco, if no measures are taken to reduce the flow of 
pollutants, it is estimated that by 2020, the pollution carried by 
liquid industrial discharges will be on the order of 220 000 tons 
of oxidizable matter, nitrogen, 1,200 tons of chromium and 600 
tons of phosphorus [36, 47, 71]. 

The sector of the textile, clothing and leather industries 
occupies a very important place in Morocco, constituting 

industrial and economic activities with strong potentialities. It 
represents a fairly large position estimated by 31% of all 
industries at the national level [47]. This type of industry is 
characterized by its diversity, both in terms of the raw 
materials used or the processes used in textile manufacturing. 
As the process of textile finishing is the most important step in 
textile industry processes, involving procedures in which 
several and various chemicals are used with a very large 
volume of water [72-79], resulting in a large amount of liquid 
effluents charged with the residues of these chemicals. 

4.2.5.1. Liquid effluents from the textile finishing industry 
Bleaching, dyeing, printing and finishing procedures are all the 
most important steps that mainly characterize the textile 
finishing industry. These procedures play an important role in 
the production of wastewater loaded with dyes, pigments, 
adjuvants, detergents, wetting agents and other auxiliary 
chemicals [80]. 
According to data from the Moroccan Textile and Clothing 
Industry Association (AMITH) and the Moroccan Center for 
Cleaner Production (CMPP) in 2000, the textile finishing 
industries are major users of water and of chemicals that are 
found in liquid effluents downstream of manufacturing 
processes. Indeed, water is supplied from public distribution 
networks, with a total of 5 680 000 m3/year and private wells 
or drilling with a total of 4 420 000 m3 year [81, 82]. 
At the same time, bleaching, dyeing, printing and finishing 
operations consume an important proportion of dyes and 
pigments (2,250 - 2,500 tones/year) annually, auxiliary 
chemicals by way of example, humectants and surfactants 
(2,300 tones/year), inorganic salts (20,000 tones/year), 
halogenated solvents (very small amount) [82] and other 
chemicals used in this type of industry [83-85]. This will result 
in a very high volume of liquid effluents characterized by high 
coloring, high temperature, high fluctuating pH, high chemical 
oxygen demand (COD), high biological oxygen demand (BOD), 
and high biotoxine and of high suspended solids (TSS) [86-89]. 
Note that textile finishing dyes are designed in such a way that 
they are chemically stable; they are generally poorly 
biodegradable or non-biodegradable [90]. The presence of 
these dyes in aquatic environments without any preliminary 
treatment impairs the functioning of the aquatic ecosystem 
[81]. This requires the industrial units concerned to ensure 
adequate treatment of their effluents in accordance with 
current legislation and regulations on the protection of water 
resources and the preservation of the environment [81] on the 
one hand, and Interest in research on techniques for reducing 
water consumption through the reused of textile washing 
water and the recycling of certain residues from dye baths on 
the other hand. 

4.2.5.2. State of purification of liquid effluents from textile 
finishing industry 

The presence of dyes, pigments and other chemicals in liquid 
effluents from the textile finishing industries is a serious 
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problem in several countries, including Morocco. The direct 
discharge of these effluents into the receiving environment 
causes an excessive demand for oxygen, an intensification of 
the phenomenon of eutrophication and, consequently, an 
imbalance of the aquatic environment [91]. 
According to the CMPP report in the textile sector from June 
2000 to September 2001, the annual generation of liquid 
effluents containing not only dye stuffs but other toxic 
substances which are residuals from textile finishing industries, 
about 5% of enterprises in the textile sub-sectors have their 
own wastewater treatment plant, treating about a total of 825 
000 m3/year, 35% have a sort of pretreatment station that 
allows the settling of wastewater, a volume of 2 340 000 
m3/year of wastewater before the latter is discharged directly 
into the environment and 60% of these industries whose 
estimated volume by 5 500 000 m3/year of wastewater does 
not are addressed [82]. 

Conclusions 

In the light of this review, it shows that despite the diversity of 
water resources, overexploitation of water, dyes, pigments and 
other chemicals by the textile finishing industries, as well as 
the lack of treatment of the liquid effluents discharged directly 
into the receiving media cause the multiplication and 
aggravation of the states of deficiency with regard to the 
preservation of the environment and more particularly the 
quality of the surface water. This requires increased efforts by 
state institutions, industrial units and interested researchers 
throughout the world to put an end to this danger that 
threatens the living conditions of aquatic living beings as well 
as man. For this reason, research on new techniques have been 
carried out, namely; biological, chemical, physical and 
physicochemical, and processes hybridized methods, namely; 
coagulation/ultrafiltration, adsorption/ultrafiltration, 
coagulation-flocculation/ultrafiltration, etc. 

Acknowledgements 
The Authors extend their sincere thanks to Professor 
Abderrahim EL BACHIRI and to Professor’s referrals for 
reading, criticism and remarks that are relevant about the 
present review.  

References 

1. A El-Hag Ali, O.M Gomaa, R Fathey, H Abd El Kareem, M Abou 

Zaid. Journal of Fuel Chemistry and Technology. 2015, 43 (9), 

1093.  

2. A Larossa-Guerrero, K Scott, M.I Head, F Mteo, A Gintesa, C 

Godinez. Fuel. 2010, 89 (12), 3985. 

3. Y Ahn, B.E Logan. Bioresource Technology. 2010, 101 (2), 469. 

4. J Greenman, A Galvez, L Giusti, I Ieropoulos. Enzyme and Microbial 

Technology. 2009, 44 (2), 112. 

5. M Allaoui, M Berradi, M El Hassan, M Saadallah, A El Harfi. 

Morocco Journal of Chemistry. 2016, 4 (1), 252. 

6. J.A Nollet. Journal of Membrane Science. 1995,100 (1), 2. 

7. A.I Del Río, J Fernández, J Molina, J Bonastre, F Cases. 

Desalination. 2011, 273, 429. 

8. M.C Venceslau, S Tom, J.J Simon. Environmental Technology. 

1994, 15, 917. 

9. M Lu, X.J Wu, D.C Zeng, Y Liao. Environmental Pollution. 2012, 

171, 78. 

10. M Chikhi, F Balaska, R Benchaabi, A Ayat, K Maameche, A.H 

Meniai. Energy Procedia. 2011, 6, 285. 

11. M Berradi, Z Chabab, H Arroub, H Nounah, A El Harfi. Journal of 

Materials and Environmental Science. 2014, 5 (2), 361. 

12. M Plattes, A Bertrand, B Schmitt, J Sinner, F Verstraeten, J 

Welfring. Journal of Hazardous Materials. 2007, 148, 614. 

13. T.A Kurniawan, G.Y.S Chan, W.H Lo, S Babel. Chemical 

Engineering Journal. 2006, 118 (1-2), 83. 

14. N Voulvoulis, J.N Lester. Science of the Total Environment. 2006, 

371 (1-3), 374. 

15. R.D.C Oliveira, R.E Santelli. Talanta. 2010, 82 (1), 9. 

16. G Asadollahfardi, M Delnavaz, V Rashnoiee, N Ghonabadi. 

Construction and Building Materials. 2016, 105, 254. 

17. I.M Eddy, G Tchobanoglous, F.L Burton, H.D Stensel. Wastewater 

Engineering Treatment and Reuse, Metcalf & Eddy, Inc: London, 

United States. 2002. 

18. J. M Vouillamoz. Ph.D. Dissertation, University of Paris XI, 2003. 

19. M Kili, B El Mansouri, J Chao, A Ait Fora. Comptes Rendus 

Geoscience. 2006, 338 (16), 1196. 

20. M Joelson, J Golder, P Beltrame, M.C Néel, L.D Pietro. Chaos, 

Solitons and Fractals. 2016, 82, 104. 

21. O.I Ojo, F.A.O Otieno, G.M Ochieng. International Journal of Water 

Resources and Environmental Engineering. 2012, 4 (6), 163. 

22. H Ben Bouih, H Nassali, M Leblans, A Srhiri. Afrique Science. 2005, 

1(1), 110. 

23. A.H Gallardo, A Marui. Science of the Total Environment. 2016, 

547, 262. 

24. N.E Odling, R.P Serrano, M.E.A Hussein, M Riva, A Guadagnini. 

Journal of Hydrology. 2015, 520, 143. 

25. P Ravenscroft, J.M McArthur, M.A Hoque. Science of the Total 

Environment. 2013, 454-455, 628. 

26. Q Sui, X Cao, S Lu, W Zhao, Z Qiu, G Yu. Emerging Contaminants. 

2015, 1 (1), 14. 

27. N.H Tran, K. Y.H Gin, H.H Ngo. Science of the Total Environment. 

2015, 538, 39. 

28. O Savichtcheva, S Okabe. Water Research. 2006, 40 (13), 2465. 

29. P Tallon, B Magajna, C Lofranco, K Leung. Water, Air and Soil 

Pollution. 2005, 166 (1), 140. 

30. D Pimentel, B Berger, D Filiberto, M Newton, B Wolfe, E 

Karabinakis, S Clark, E Poon, E Abbett, S Nandagopal. BioScience. 

2004, 54 (10), 910. 

31. Q Zou, X Liu. Desalination. 2016, 380, 18. 

32. D.A DellaSala. Reference Module in Earth Systems and 

Environmental Sciences. 2013. 2. 

33. C Bosca. Mediterranean Magazine, Science, Training and 

Technology. 2002, 2, 14. 

34. J Rochette, R Billé, E.J Molenaar, P Drankier, L Chabason. Marine 

Policy. 2015, 60 (C), 11. 

https://www.amazon.co.uk/George-Tchobanoglous/e/B001H6POQ6/ref=dp_byline_cont_book_2
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_3?ie=UTF8&text=Franklin+L.+Burton&search-alias=books-uk&field-author=Franklin+L.+Burton&sort=relevancerank
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_4?ie=UTF8&text=H.+David+Stensel&search-alias=books-uk&field-author=H.+David+Stensel&sort=relevancerank


Journal of Water Sciences & Environment Technologies ISSN: 2508-9250 

81 
Jour na l  hom e pa ge:  htt p: // rev ues. im is t .m a/? jo ur n a l = JOWSET  

35. A Orlikowska, K Fisch, D.E Schulz-Bull. Marine Pollution Bulletin. 

2015, 101 (2), 862,863 

36. N Zerki. Ph.D. Dissertation, University Mohammed V-Agdal-Rabat-

Morocco. 2013. 

37. M.S Metahri. Ph.D. Dissertation, University Mouloud Mammeri of 

Tizi-Ouzou-Algeria. 2012. 

38. N Abdel-Raouf, A.A. Al-Homaidan, I.B.M Ibraheem. Saudi Journal of 

Biological Sciences. 2012, 19, 258, 259. 

39. http://www.larousse.fr/dictionnaires/francais/pollution/62217. 

40. E.O Mohamedou, A Lebkiri, E.H Rifi, M Lebkiri, M Fadli, M Pontie, 

A.K.O Mahmoud, M.L Fagel. Afrique Science. 2008, 4 (3), 394. 

41. J.C. Blignya, P. Hartemann. Comptes Rendus Geoscience. 2005, 

337 (1-2), 279. 

42. W Christ, H Fischerhof, C.W Klassen, E.J Manner, S.G 

McNaughton, T Nagibina, M Petrik. World Health Organization, 

Geneva. 1961. 

43. Report of the Environment Pollution Panel President's Science 

Advisory Committee, White House, Washington, 1965. 

44. V.N Deycard. Ph.D. Dissertation, University of Bordeaux-France, 

2015. 

45. F Ramade. Collection d’Écologie N° 22, Edition Masson, Paris-Sud 

11, 1992. 

46. Loi marocaine sur l’eau N°10-95, Bulletin Officiel N°4325 du 24 

Rabii II 1416/20, Maroc, 1995. 

47. F Harrlekas. Ph.D. Dissertation, University Cadi Ayyad of 

Marrakech-Morocco, 2008, 178. 

48. N Polo-Cavia, P Burraco, I Gomez-Mestre. Aquatic Toxicology. 

2016, 172, 32. 

49. M Hijosa-Valsero, E Bécares, C Fernández-Aláez, M Fernández-

Aláez, R Mayo, J.J Jiménez. Science of the Total Environment. 

2016, 544, 797. 

50. U Fifi. Ph. D. Dissertation, Institut National des Sciences Appliquées 

de Lyon-France, 2010. 

51. L Dongdong, L Bin, B Chenguang, M Minghui, X Yan, Y Chunyan. 

Marine Pollution Bulletin. 2015, 96, 222. 

52. M Albakjaji. Ph.D. Dissertation of University of Paris-Est-France, 

2010. 

53. O El Hachemi. Ph. D. Dissertation, University of Mohammed First of 

Oujda-Morocco, 2012. 

54. M Lagardette, J Luc. Edition Johanet-Ill. Paris. 2004. 

55. G.L Goff-Bucas. Ph. D. Dissertation, University Paris 6, France, 

2002. 

56. A.L Collins, Y S Zhang, M Winter, A Inman, J.I Jones, P.J Johnes, 

W Cleasby, E Vrain, A Lovett, L Noble. Science of the Total 

Environment. 2016, 547, 270, 271. 

57. F Laurent. Ph.D. Dissertation, University of Maine-France, 2012. 

58. A.B Hassane. Ph.D. Dissertation, University Abdou Moumouni 

Niamey-Niger, 2010. 

59. D.M Revitt, J.B Ellis. Science of the Total Environment. 2016, 551-

552, 163. 

60. R.E Mayer, S Bofill-Mas, L Egle, G.H Reischer, M Schade, X 

Fernandez-Cassi, W Fuchs, R.L Mach, G Lindner, A Kirschner, M 

Gaisbauer, H Piringer, A.P Blaschke, R Girones, M Zessner, R 

Sommer, A.H Farnleitner. Water Research. 2016, 90, 265, 266, 268. 

61. Y Tsuzuki. Science of the Total Environment. 2006, 370, 426. 

62. C Devitt, E O’Neill, R Waldron. Journal of Hydrology. 2016, 535, 

534. 

63. A.E.O Lalami, A Zanibou, K Bekhti, F Zerrouq, M Merzouki. Journal 

of Materials and Environmental Science. 2014, 5 (S1), 2326. 

64. C Hamid, L Elwatik, Y Ramchoun, R Fath-Allah, A Ayyach, Z Fath-

Allah, A El Midaoui, E.M Hbaiz. Afrique Science. 2014, 10 (2), 173, 

174. 

65. S Zgheib. Ph.D. Dissertation, National School of Bridges and 

Roads-France, 2009. 

66. F Zarpelon, D Galiotto, C Aguzzoli, L.N Carli, C.A Figueroa, I.J.R 

Baumvol, G Machado, J.d.S Crespo, M Giovanela. Journal of 

Environmental Chemical Engineering. 2016, 4, 137. 

67. A Debbarh. Revue Hommes, Terre et Eaux. 2001, 31 (119), 399. 

68. U Abbasi W Jin, A Pervez, Z.A Bhatti, M Tariq, S Shaheen, A Iqbal, 

Q Mahmood. Bioresource Technology. 2016, 200, 1, 2. 

69. E.A Muharram, C.M Sorin, R Ismail. Journal of Materials and 

Environmental Science. 2016, 7 (4), 1145, 1146, 1147 . 

70. W.Y.S Charlotte, A.E Hauser. Journal of Environmental Chemical 

Engineering. 2016, 4 (2), 1714. 

71. Rapport N°25992-MOR, Maroc. 2003, 57. 

72. A.K Verma, R.R Dash, P Bhunia. Journal of Environmental 

Management. 2012, 93, 154. 

73. A Akbari, S Desclaux, J.C Rouch, J.C Remigy. Journal of 

Membrane Science. 2007, 297, 243, 244. 

74. Y.H Lee, R.D Matthews, S.G Pavlostathis. Water Environment 

Research. 2006, 78 (2), 156, 157, 158. 

75. J.P Jadhav, G.K Parshetti, S.D Kalme, S.P Govindwar. 

Chemosphere. 2007, 68, 394, 395. 

76. B.Y Shi, G.H Li, D.S Wang, C.H Feng, H.X Tang. Journal of 

Hazardous Materials. 2007, 143, 567, 568. 

77. A Anouzla, Y Abrouki, S Souabi, M Safi, H Rhbal. Journal of 

Hazardous Materials. 2009, 166 (2-3), 1302, 1303. 

78. R Bianchini, G Catelani, R Cecconi, F D’Andre, E Frino, J Isaad, M 

Rolla. Carbohydrate Research. 2008, 343, 2067, 2068, 2069. 

79. C.S Poon, Q Huang, P.C Fung. Chemosphere. 1999, 38 (5), 1005, 

1006. 

80. 3éme Rapport sur l’état de l’environnement, Maroc, 2015. 

81. L Laasri. Ph. D. Dissertation, University Hassan II-Casablanca-

Morocco, 2007. 

82. Document de Centre d’Activités Régionales pour la Production 

Propre (CAR/PP)-Barcelone, 2002. 

83. Z Zaroual, M Azzi, N Saib, E Chainet. Journal of Hazardous 

Materials. 2006, 131 (B), 73, 74. 

84. I.B Ben Arari. Ph. D. Dissertation, University Lille-Nord, France. 

2011. 

85. M Berradi, A Essamri, A El Harfi. Journal of Materials and 

Environment Science. 2016, 7 (4), 1098, 1099. 

86. J Chen, M Liu, J Zhang, Y. Xian, L Jin. Chemosphere. 2003, 53, 

1131, 1132, 1133. 

87. I Arslan. Journal of Hazardous Materials. 2001, 85 (3), 230. 

88. P Yuan-Shing, B Ha-Manh. Journal of Vietnamese Environment. 

2014, 5 (1), 27, 28, 30. 

89. M Joshi, R Bansal, R Purwar. Indian Journal of Fiber and Textile 

Research. 2004, 29, 239, 240. 

http://www.larousse.fr/dictionnaires/francais/pollution/62217


Journal of Water Sciences & Environment Technologies ISSN: 2508-9250 

82 
Jour na l  hom e pa ge:  htt p: // rev ues. im is t .m a/? jo ur n a l = JOWSET  

90. T Lakdioui, M Berradi, J El Azzaoui, R Ghdiga, A El Harfi. 

International Journal of Engineering Research & Technology. 2014, 

3 (3), 2412. 

91. F Zidane, N Kaba, J Bensaid, J.F Blais, P Drogui, A Rhazzar, B 

Lekhlif, B Benabdenbi. International Journal of Biological and 

Chemical Science. 2011, 5 (5), 2094, 2095, 2096. 


