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Introduction

Textile effluents are among the most polluting industrial wastes, and the problem of treatment and disposal of such wastes requires much attention. A certain amount of dye is lost in the manufacturing processes and remains in their effluents. Moreover, it may be released in aqueous effluents such as in river streams which become colored. Moreover, textile dyes are toxic to living organisms due to their low biodegradability and persistence in the environment, and their presence in wastewater induces a risk to human health [START_REF] Kadrivelu | Utilization of various agricultural wastes for activated carbon preparation and application for the removal of dyes and metal ions from aqueous solutions[END_REF][START_REF] Jain | utilisation of industrial waste products as adsorbents for the removal of dyes[END_REF].Therefore, effluents have to be treated carefully before discharge. The treatment capacity of existing industrial effluents represents about 20million m 3 per year, some 10% of the volume of wastewater generated.

The kaolin may be a good alternative low-cost adsorbent because it is the most abundant kaolinite-rich rock in Algeria. Indeed, Algeria possesses in the East, an estimated amount of millions of tons of clays that need to be promoted.

However the synthesis of zeolites [START_REF] Aiello | Proceedings of the 5th International Conference on Zeolites[END_REF]. Nevertheless, to the best of our knowledge, no previous effort has been taken to use natural local kaolins DD1, DD2 and DD3 as starting material to directly synthesize 13X zeolite.

The aim of the present work id to investigate the treatment of real textile effluent, onto Algerian kaolins from DjebelDebagh DD1, DD2 and DD3. The physicochemical characteristics were measured and compared in the three kaolins.

Materials and Methods

Materials

The local kaolins DD1, DD2 and DD3 were purchased from Djebel Debagh, the region of Guelma in the East of Algeria. The kaolins were prepared as a starting material for the present experiments after crushing and air-drying. DD1, DD2, DD3 kaolins were sampled in an active kaolin mine, formed by hydrothermal alteration processes in the region of Guelma (Djebel Debagh, Algeria) [START_REF] Boulmokh | A, Kaolin from DjebelDebbagh Mine, Guelma, Algeria[END_REF][START_REF] Fardjaoui | Kaolin-issuedzeolite A as efficient adsorbent for BezanylYellow and Nylomine Green anionicdyes[END_REF].

The real textile wastewaters effluents were supplied from the COTITEX (Factory specialize in the fabrication of militaries tissues Algeria). During the fabrication and dyeing processes tow types of dyes (vat and dispersive) and different kinds of chemical substances were used such as peroxide, caustic soda, and auxiliaries.

Synthesis of 13X zeolite

13X zeolite sample was prepared using low-grade natural kaolin as silica-alumina source via alkali fusion followed by hydrothermal treatment. Sodium hydroxide and kaolin with the weight ratio of 2: Finally, the solid was separated by filtration, washed several times and dried.

Dynamic adsorption of textile effluent

Adsorption studies were performed in batch to assess the adsorptive capacities of real textile effluent. Adsorption ) were carried out.

The NO 2 -, PO 4 3-, SO 4 2-, NH 4 + elements are dosed by the spectrophotometer Photolab Spektral brand WTW with dosing kits adapted for each element. COD is also measured by this method.

Suspended matter (MIS) represents all the mineral and organic particles contained in the waters and measured according to the reference cited in Rodier, 1996.

Results and discussion

The possibility to reduce COD, MIS and other elements using 13X zeolite synthesised from DD1, DD2 and DD3 local kaolins in the treatment of a real textile effluent were tested. Physicochemical analysis of the textile effluent before and after treatment over the 13X zeolite is summarised in Table 1.

The table shows a decrease in the quantities dosed for the treated effluent and it is more significant for the 13X zeolite synthesised from DD1 (13X zeolite/DD1) kaolin compared to other 13X zeolite synthesised from DD1 and DD2 kaolins.

On the other hand, the synthesized 13X zeolite/DD1 zeolite has a high efficiency by adsorption of the effluent then 13X zeolite/DD2 and 13X zeolite/ DD3. The chemical and mineralogical composition of DD1 kaolin would increase the adsorption different elements presents in effluent (Figure 1). 

  experiments were carried out in 200 ml of effluent , containing 0.1 g of kaolins (DD1, DD2, DD3) and 13X zeolite synthesised from kaolin. The agitation is at a constant stirring speed of 450 rpm at natural pH (7.0) for 140 min. The samples were then centrifuged for 15 min at 5000 rpm, and the left out concentrations in the supernatant effluent were analyzed. The analysis of physicochemical parameters (pH, conductivity MIS, COD, NO 2 -
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