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INTRODUCTION

In recent years, layered hybrid organic-inorganic compounds have attracted much attention due to their possibility to combine the properties of organic and inorganic materials at the molecular level ( Day, P. and Ledsham, R.D.1982;Zangar, H. et al., 1989). The class of hybrid materials is very large and proposes a wide set of different structures, properties and applications, in particular this material type can be used in solar energy storage [START_REF] Busico | The layer perovskites as thermal energy storage systems[END_REF]. The two dimensional perovskite layer family [NH 3 -(CH 2 ) n -NH 3 ]MX 4 , n=2, 3,…, M=Mn, Fe, Cu, and Cd, X=Cl/Br, has intensively been investigated because of its reduced dimensionality and also because of the existence of numerous structural phase transitions ( Mostafa, M. F. et al. 1997;Socfas, C.et al. 1980). The structure consists of infinite sheets made of corner-sharing octahedral MX 6 . The cavities between the octahedron are occupied by the terminal NH 3 ends of the alkyl-chains, [NH 3 -(CH 2 ) n -NH 3 ]. They form N-H••• Cl hydrogen bonds with the chloride atoms of the octahedron [START_REF] Kind | [END_REF]Courseille et al. 1994). The sequence and nature of the structural phase transitions are functions of n, M and X. For short chains (n<5, orderdisorder transitions of the alkylenediammonium chains are responsible for the phase transitions. In long chain materials as our case, conformational transitions as well as order-disorder phenomena of the chains exist. The compounds of which the organic chain contains a twisted conformation are suspected to present phases transitions [START_REF] Khechoubi | Thèse de 3ème cycle[END_REF][START_REF] Khechoubi | [END_REF]. The conformations changes are reflected on the structural arrangement, in particular hydrogen bonds network. The compounds with Zn as metal present some difference compared with other of this series (Socfas, C.et al. 1980).

Indeed, the inorganic layer is formed by un associated [ZnCl 4 ] 2-tetrahedron in the place of two dimensional octahedron and is also known to have numerous structural phase transitions. We have chosen to investigate this type of materials: Because in the first, this materials exhibit a numerous solid state phase transition with suitable energy, in particular at room temperature [START_REF] Socfas | [END_REF]Mostafa et al. 2002;Wolthuis, Z. J et al. 1986). Moreover, they present magnetic, electric and optic prosperities because of their low dimensionality ( Rubenacker, G.V. et al. 1985;Xu, C.Q. et al. 1991). The aim of this project; is to find materials having temperatures of transitions and energies suitable to use them as tank to store solar energy in the agricultural greenhouses and desalination of brackish water. In this work the [NH 3 -(CH 2 ) 10 -NH 3 ]ZnCl 4 (2C 10 Zn) perovskite was synthesized and the structure was solved at room temperature. The thermal properties were determined by Deferential Scanning Calorimetric DSC. 

EXPERIMENTAL PROCEDURE

Synthesis and Analysis

2011).

Next, C 10 H 26 Cl 4 N 2 Zn complex was prepared by mixing 1 M of an aqueous solution of (C 10 H 26 N 2 Cl 2 ) with 1 M of an aqueous solutions of ZnCl 2 .The solution acquired was clear, homogeneous and uncolored. The sample was left several days in dark room to obtain single crystals. Platelet crystals are formed.

The infra-red spectrum was recorded in the 400-4000 cm -1 range with a Perkin-Elmer FT-IR spectrometer using samples pressed in spectroscopically pure KBr pellets. We used the Deferential Scanning Calorimetric DSC in a [293 -120] K temperature range.

Measurements were made on a sample of 10.5 mg, under nitrogen gas atmosphere with a speed of heaters of 5°C/min.

Crystallographic Studies

A single crystal of about 0.15 x 0.08 x 0.05 mm 3 was selected for diffraction experiments. The Xray data collection was carried out on rotating anode Rigaku diffractometer R-axis four circle (using Cu Kα radiation (λ = 1.54180 Å). The collection data was made at room temperature using φ, ω scan mode, the crystal to detector distance was 40 mm, and further details are given in Table1.

The structure was solved by SIR 97 (Altomare, A. et al. (1999).and the refinement of atomic parameters based on fullmatrix least squares technique on F 2 were performed using the SHELX 97 (Sheldrick, G. M 1997). All non hydrogen atoms were refined anisotropically and all the hydrogen atoms were located theoretically. All the above programs were used within the WINGX package (Farrugia, L. J 1999). The molecular graphics were prepared using MERCURY program.

The crystallographic Data of the structure described in this paper was deposited to the Cambridge crystallographic Data Center as supplementary publication No CCDC 929065 

RESULTS AND DISCUSSION

Vibrational Study

In order to give more information on the crystal structure, we have studied the vibrational properties using infrared absorption. Fig1 show IR spectra of the 2C 10 ZnCl 4 at room temperature.

The infrared spectra have been measured from 400 to 4000 cm -1 . A detailed assignment of the internal modes of the organic cations, observed of all the bands is difficult, but we can attribute some of them by comparison with the homologous compounds (Venkataraman, N. V. et al. 2002;Iskandar Chaabane et al. 2008).

Fig-1.

Infrared spectrum of 2C 10 ZnCl 4 .

The assignments of the bands observed in the infrared spectra are listed in Table 2. Indeed, the stretching vibration peaks of NH 3 + groups shift to higher wave numbers lower than that of diamine.

This can be attributed to the chemical environment change of NH 3 + groups after the formation of perovskite system (Cheng, Z. Y. et al. (2003). The broad absorption bands in the 2500-3500 cm -1 range are due to NH 3 + stretching modes. ) anion appear in the spectral region below 300 cm - 1 . The C-N stretching bands are also known to shift the frequency positions of the progression bands above 900 cm -1 .A tentative assignment of wagging, rocking-twisting and twisting-rocking progression series were analyzed by assigning appropriate values from a comparison with the reported values for crystalline n-alkanes. (Venkataraman, N. V. et al. (2002). The infrared study confirms the presence of the organic part.

Infrared spectrum of 2C

Single crystal X-ray diffraction

The crystallographic data, the measurements details and refinement are summarized in Table1. The 
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Thermal Analysis

Differential scanning calorimetry DSC measurements analysis was carried out to characterize the phase transitions of the inorganic-organic hybrid 2C 10 ZnCl 4 , which is presented in Fig4. In the DSC curve, the endothermic transition at 85.45°C assigned to a solidsolid phase transition, and its enthalpy change is ∆H = 6.25 kJ mol -1 . The exothermic transition at 80.07 °C assigned to a solid -solid phase transition, and its enthalpy change is ∆H = 6.26 kJ mol -1 . Therefore, this compounds present reversible solidsolid phase transition, on the condition not exceeding melting temperature. Further studies on its properties are underway

(

  C 10 H 26 N 2 Cl 2 ) is formed by adding an gaseous HCl to aqueous solution of NH 2 -(CH 2 ) 10 -NH 2 (gaseous HCl is obtained by adding drop by drop H 2 SO 4 acid to solid NaCl)(Elmebrouki, K. et al. 

  Frequencies of the observed Infrared bands of 2C 10 Zn Cl 4 proposed assignments There is a well solved peak between 650 and 1600 cm -1 . It includes modes due to the symmetric bending of NH 3 + group at 1489 cm -1 and asymmetric stretching of NH 3 + groupat 1583 cm -1 . The strong band at 825 cm -1 is associated to stretching mode of C-C-C. The vibration at 1058 cm -1 is due to the deformation mode of the NH 3 + group. The band observed at 1073 cm -1 can be assigned to NH 3 + twisting mode and that at 1326 cm -1 to CH 2 twisting mode. The bands at 965 and 979 cm -1 are due to the C-N stretching. In the region less than 900 cm -1 frequency, there is presence of the C-N stretching bands as well as the C-C stretching bands. The bands located at 497 cm-1 and 446 cm -1 are attributed to the deformation of NCC angle in twisted conformation. The bands corresponding to the internal vibrational modes of the (ZnCl 4 2-

  compound crystallize in space group P -1 .The asymmetric unit cell consists of two half of organic chain with the other half is generated by inversion center and one tetrahedron[ZnCl 4 ] 2-(Fig 2). The title inorganic-organic hybrid compound contains two basic part, the unassociated [ZnCl 4 ] 2-anion and the organic cation + H 3 N(CH 2 ) 10 NH 3 + (Fig 3-a). Every organic chain has two protonated nitrogen atoms. The hydrogen bond assures the cohesion between organic and inorganic parts. So, the organic cation established ionic interactions and strong hydrogen bonds with [ZnCl 4 ]

Fig- 2 .Fig- 3 .

 23 Fig-2. Asymmetric unit of 2C 10 Zn Cl 4 compound, at room temperature. Hydrogen atoms were omitted for clarity.

Fig- 4 .

 4 Fig-4. DSC curve of 2C 10 Zn Cl 4

Table - 1

 - . Crystal data and structure refinement of 2C 10 ZnCl 4

	Reflections collected	3480
	Independent reflections	3480 [R(int) = 0.0000]
	Refinement method	Full-matrix least-squares on F 2
	Data / restraints / parameters	3480 / 0 / 154
	Goodness-of-fit on F 2	1.047
	Final R indices [I>2sigma(I)]	R 1 = 0.0828,wR 2 = 0.1679
	R indices (all data)	R 1 = 0.1878, wR 2 = 0.2346
	Largest diff. peak and hole	0.609 and -0.690 e.Å -3
	Data crystal	2C 10 Zn
	Empirical formula	C 10 H 26 Cl 4 N 2 Zn
	Formula weight	381.50
	Temperature	293(2) K
	Wavelength	1.54180 Å
	Crystal system	Triclinic
	Space group	P-1
	a	7.2940(1) Å
	b	10.058(2). Å
	c	12.8120(2) Å
	α	90.89(2)°
	β	101.210(2)°
	γ	92.40(2)°
	Volume	920.9(4) Å 3
	Z	2
	Density (calculated)	1.376 Mg/m 3
	Absorption coefficient	7.061 mm -1
	F(000)	396
	Crystal size	0.15 x 0.08 x 0.05 mm 3
	Theta range for data collection 3.52° to 69.95°.
	Index ranges	-8≤h≤8,-12≤k≤12, 0≤l≤15