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Abstract :

       The research includes preparation ligand from Schiff bases (DMAB) [2,3 - Dimethyl -1-phenyl-4-(benzledene)-3-pyrozoline-5–one] derived from condensation reaction of 4-aminoantipyrene with benzaldehyde . The identity of this ligand and complexes have been characterized by spectral methods infrared ray (IR) and measured melting  point (m.p.) . Complexes of  ligand with Fe(III) as symbol (M1)  and Cr(III) as symbol (M2) , were prepared. This work was carried out to study the thermal properties such as thermal conductivity, specific heat and thermal diffusivity behavior of compounds as a function  of the raising of temperatures (303-328 K) , and the compounds have a low thermal conductivity and increases with increasing temperatures, as results show that the specific heat of the compounds prepared. However , the values ​​of specific heat is increasing slightly higher temperatures, and the thermal diffusivity of this compounds is decreasing slightly with the higher temperatures as well , thermal analyses of compounds have been work by Differential Scanning Calorimeter(DSC) , phases have changed , and free matters have high thermal stability, complexed less matter stability, and compared the results with standard values.

Introduction: 
         Won the harmonizing chemistry in recent years a wide interest in chemistry, to developed rapidly in the practical part of preparation and diagnostic harmonizing complexes, these complexes used in the broad areas of medicine and industry  and agriculture as well as in the field of pollution, The formation of complexes include the transition elements and the represented elements , but they were observed, especially with the transition elements ions as it provides a blank orepettales and the energy of orepettales less of nonmetal atom orepettales embedded in the ligand structure who owns electron couples is not a common to bonding with metal ion, and among the large number of ligandes is Schiff bases , one of the most important organic ligand involved in the formation of many harmonizing complexes by giving electrons to the public elements and private transition [AL-Khafaji, 2010].            .                                                                                        
      The researcher [Musa, 2010] prepared two compounds of Schiff bases and complexes with some metal chloride , and diagnosis of these compounds and complexes, the study of thermal properties of the compounds prepared, as the study included a description of the behavior of thermal conductivity as a function of temperature, and calculate the values ​​of specific heat and thermal diffusion in the temperature range (293-328 K).
         Studied the researcher (Sie-Tiong, and et.al., 2011) Preparation and some properties of a substance (4 - {[(3-Cyanophenyl) imino] methyl}-3-hydroxyphenyl) person article by FT-IR and NMR and the study of the phases transition temperature and heat variable through differential scanning calorimeter, and concluded that the materials were homogeneous operations (isotropization).
      The aim of our study is to prepare organometallic compounds from Schiff bases and measure of thermal conductivity, specific heat and heat diffusion, and the impact of high and low temperature in the compounds prepared, the study of thermal analysis of compounds using a differential scanning calorimeter, for the large and growing importance of these compounds in the areas of applied and industrial.                                         
Theoretical Part:                                                                        
         Calculated the amount of heat passing through the sample (Q) by using the relationship [Bueche and Hecht, 1997]:                                                    
                                         Q = I V                               (1)                                .                   
where (I) represents the current flowing through the heater is measured in units of ampere-mediated tied ammeter in series with the heater, (V) voltage across the heater is measured in units of voltage.                                                           . 
         Calculated thermal conductivity (λ) by using the following relationship:
                                         λ = Q L / A (T  …………………… (2)                                        where (L) represents thickness of the sample, (A) cross-section area of ​​the sample, ((T)difference in temperature on both sides of the sample.                                                 
      By using the relationship number (2) can be calculated thermal conductivity of the samples in the temperature range (303-328 K)where the measured (λ) in units of (W / cm. K).                             
 For the purpose of calculating the specific heat of the compounds prepared, is to install the oven temperature at heat degree (303K) and the current is passed through the heater for a certain value by ammeter tied in a row with the heater, as well as the voltage across the heater, calculate the amount of heat flowing through the sample (Q) of the relationship number ( 1), keep the temperature of the oven constant at (303 K) while change the temperature flowing through the sample by change the values ​​of both current and voltage, shall be returned the process several times and different readings of the current and voltage, were calculated specific heat (C) of the [image: image1.wmf]T
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following relationship [S'erway and Beichner, 2002]:         .                            .                                                                                                                                                        .                                                                  …………………………. (3) 
                                                                 .
where  (
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[image: image2.wmf]T

Q

D

D

,

). 
(m) represents the mass of the sample and its amount (0.5 g).               . 
      Re the same previous work for the temperature (308 K), where they prove the degree of the thermal convection oven and set the amount of heat flowing through the sample and the same previous values ​​that have been registered for the current and voltage at temperature (303K), so for other temperature and up to the temperature (328 K).                                  .
      After obtaining the values ​​of coefficient of thermal conductivity (λ) and specific heat (C) is obtained on the values ​​of thermal diffusion (D) units (cm2/s) of the relationship [James, 2002]: 
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where (ρ) is the density of the sample, and equal to the ration of its mass (m) to volume (V), where the volume is calculated from the following relationship:                           .
.                                                 V = π R2 L   ………………….……. (5)
       To bear in mind , sample is similar disc shell, note that (L) is equal to the thickness of the sample (0.2 cm), (R) is the radius of the sample and is equal to (0.75 cm). Therefore, this sample volvme is equal to (0.35 cm3), if the mass of this sample is (m = 0.5 gm), the density becomes   (ρ = 1.43 gm/cm3).             
       Differential scanning calorimetry DSC can be used to measure a number of characteristic properties of a sample. Using this technique it is possible to observe fusion and crystallization events as well as glass transition temperatures Tg. DSC can also be used to study oxidation, as well as other chemical reactions. Glass transitions may occur as the temperature of an amorphous solid is increased. These transitions appear as a step in the baseline of the recorded DSC signal. This is due to the sample undergoing a change in heat capacity; no formal phase change occurs. As the temperature increases, an amorphous solid will become less viscous. At some point the molecules may obtain enough freedom of motion to spontaneously arrange themselves into a crystalline form, this is known as the crystallization temperature (Tc). This transition from amorphous solid to crystalline solid is an exothermic process, and results in a peak in the DSC signal, as the temperature increases the sample eventually reaches its melting temperature (Tm), the melting process results in an endothermic peak in the DSC curve. The ability to determine transition temperatures and enthalpies makes DSC an invaluable tool in producing phase diagrams for various chemical systems[Skoog and et. al. , 1998]. 
Practical Part:
A - Preparation of Samples                                                                  .
       Syntheses of Schiff base (L) an ethanol solution (20 mL) of (1-phenyl-2,3-dimethyl-4-aminopyrazol-5-one) (4-aminoantipyrine) (2.03 g, 0.010 mol) was added to an ethanol solution of benzaldehyde (1.06 g, 0.010 mol). On stirring, a yellow-colored solid (I) separated, which was filtered and recrystallised from ethanol, produced(DMAB)  [Raman and et. al. , 2008].                .           .   Syntheses of complexes Fe (III) and Cr (III) , as symbol (M1)and (M2) respectively, a solution of metal chloride in ethanol (1.0 mmol) was refluxed with an ethanol solution of the Schiff base (2.0 mmol) for ca. 2 hr’s. Then the solution was reduced to one-third of its volume on a water bath. The precipitated solid complex was filtered and washed thoroughly with ethanol and dried under vacuum , the materials used  in the preparation was the same degree of purity (99.99%).                          
B - The Method of Work :                                                              .
     Is linked to the circuit described as shape (1), the samples used were thick (0.2 cm) and diameter (1.5 cm) which was obtained by laboratory-yard and specifications fit the nature of the study of form, mass and molecular weight, have been carried out the experiment on the compounds in the advanced materials laboratory in department of Physics - college of Science - university of Babylon, has been studying the behavior of thermal conductivity of the samples and the temperature change within the temperature range between (303-328 K).
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        Been measured values ​​of the degree of heat transfer of organic materials prepared, and to clarify the changes metaphase, and by taking about (6-13 mg) of dry material and place them in containers sealed from aluminum (Pan) is the heating rate of 10 temperatures per minute in inert atmosphere of nitrogen gas, mediated by differential scanning technology many versatile and the best sensitivity, which we can measure the degree of the glass transition , phase change , the degree of fusion , the temperature of crystallization and stability of the product.

Results and discussion:                                                          .                                            
            The IR spectra provide valuable information regarding the nature of the functional group attached to the metal atom.[ Heri and et. al. 2000] The spectrum of the free Schiff base ligand shows –C=N  band in the region (1568 cm–1), which is shifted to lower or upper frequencies in the spectra of all the complexes (1650–1564 cm–1), indicating the involvement of the –C=N nitrogen in the coordination to the metal ion.[ Sengupta and et. al. 2001] Coordination of the Schiff base to the metal through the nitrogen atom is expected to reduce the electron density in the azomethine link and lowers the νC=N. All the complexes show bands in (1090–1100 cm–1) and (700–750 cm1) regions and can be assigned to phenyl ring vibrations.[ Nakamoto, 1997] Assignment of the proposed coordination sites is further supported by the appearance of medium bands at (450–520 cm–1), which could be attributed to νM–N. [Howlader and Islam, 2007] [Thankamony and Mohanan, 2007].Table(1) spectral data and melting points of the compounds.
Table (1): spectral data and melting points of the compounds units (cm-1)
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	Symbol
	Compound
	No.

	  -   -
	    -  -
	.18 1568
	174
	1651.12
	DMAB
	C18H17N3O   
	1

	440
	515
	1599.04
	216
	1695.49
	M1
	[FeL2Cl2]Cl
	3

	420
	500
	1564.32
	198
	1651.12
	M2
	[CrL2Cl2]Cl 
	4



          Include the results of the compounds (DMAB) readings of the values ​​of thermal conductivity and heat flow and its relationship with temperature obtained within the range of degrees heat (303-328K), form (2) shows the relationship thermal conductivity with temperature for compound (DMAB), and the form (3) shows the relationship the amount of heat (ΔQ) and temperature difference (ΔT) in the temperature range (303-328K) through forms of (A1) to (A6), respectively, by which the expense of quantity (ΔQ/ΔT) to calculate the values ​​of specific heat (c) of the compound , the relationship between each of the specific heat (c) and thermal diffusion (D) with temperature shows the form (4) of the two forms (A7) and (A8), respectively.                                                                                                                       
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        The results include of iron complex (M1) readings of the value of thermal conductivity and heat flow and its relationship to temperature in the range of scores obtained temperature       (303-328 K).                                                                                     
          Figure (5) shows the thermal conductivity relationship with temperature of the compound (M1), and the form (6) shows the relationship between the amount of heat (ΔQ) and temperature difference (ΔT) within the range of temperature (303-328 K), through the forms from (B1) to (B6), respectively, by which to calculate quantity (ΔQ / ΔT) for calculating the values ​​of specific heat of the sample.                                        
           The relationship between each of the specific heat and diffusion heat with temperatures evident in the form (7) of the two forms (B7) and (B8), respectively.                                        
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      Include the results of chromium complex (M2) readings of the value of thermal conductivity and heat flow and its relationship to temperature in the range of scores obtained thermal (303-328 K).                                                  
          Figure (8) shows the relationship thermal conductivity with temperature of the compound (M2), and the form (9) shows the relationship between the amount of heat (ΔQ) and temperature difference (ΔT) within the range of temperature (303-328 K), through the forms from (C1) to (C6), respectively, by which to calculate quantity (ΔQ / ΔT) for calculating the values ​​of specific heat of the sample.                                               
           The relationship between each of the specific heat and diffusion heat with temperatures evident in the form (10) of the two forms (C7) and (C8), respectively.                                            
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          From the results that have been reached, and Note Figure (2), we find that the value of thermal conductivity of the compound (DMAB) ranging between (46.2 × 10-3 W/cm2 
K) at the temperature (303 K) and (48.2 × 10-3 W / cm2 K) at the temperatures (328 K), The values ​​of thermal conductivity of iron complex (M1), it ranged between (34.2 × 10-3- 35.4 × 10-3W/cm2.K) at the temperature range (303-328K ), and the values ​​of thermal conductivity of chromium complex (M2), it ranged between (39.8 × 10-3 - 41.2 × 10-3W/cm2.K) at the same temperature range, as we find that there is a slight increase in the values ​​of thermal conductivity with a high degree of temperature and this increase can be attributed to the increase in kinetic energy of the electrons, leading to the emergence of some of the electrons that contribute to conduction heat, increase heat processed for the material lead to increased vibrating energy of the material atoms, leading to increase the number of phonons that contribute to the increased thermal conductivity of the samples studied [Abed Alrzag, 2000].                    .
            Can be seen the relationship between the values ​​of the amount of heat (ΔQ)and the temperature difference (ΔT) of the compound (DMAB) described forms (A1) to (A6) Noting that the relationship between these two variables a linear relationship, as the difference in the amount of heat flowing through sample increases with the temperature difference across both sides of the boat, and from the tendency the relationship between (ΔQ)and (ΔT) calculated the specific heat shown in Figure (4) of the form (A7), ranging between the values ​​(1.29 g. K / W) When temperature (303 K) and (1.85 g. K / W) at temperature (328 K), and note that the values ​​of specific heat increases slightly with the temperature, because of the increased amount of heat flowing through the sample, these findings are consistent and the results of tests conducted on vehicles like compounds under study [Guenter and et.al., 1994].                                              
          Note from Figure (4) and through the form (A8) we find that the value of thermal diffusion (D) was (25.18 × 10-3 cm2 / s) class at the temperature (303 K) and reached to the value  (17.9 × 10-3 cm2 / s) When temperature (328 K), note that the thermal diffusion behaves differently from the behavior of specific heat with temperature rise and the reason for this is due to the values ​​of specific heat, where the higher the specific heat of high values ​​have thermal diffusion is small and vice versa, This behavior applies to prepared compound and copper complex, in general, the results gave me all of the specific heat and thermal diffusion consistent with the results of experiments conducted on this type of compounds [Kiyohi and Tajima, 2005].
       Compare the results of thermal conductivity of the samples under study, we find that the thermal conductivity drops significantly, as they are of higher values ​​of the compound (DMAB), compared with (M1, M2), add metal chloride iron, on compound (DMAB) to get on the compound ( M1), and add a metal chloride chromium, to get on the compound (M2), have clearly contributed to the decline in the values ​​of thermal conductivity of the compound (DMAB) and the reason for this is the result of succession of electronic bonds making up the compound rings of the hand, and to the emergence of the thermal metal properties On the other hand, less thermal conductivity in metals, the higher the temperature, and moreover, the addition of metals to the compounds for the purpose of forming complexes eventually lead to the creation of a new compound with an effective set is different from the compound before the addition and this behavior is evident through a change in color of the complex output of the color of the parent compound and this phenomenon is known chemically (Al kromoform) [Brown and Wolken, 1979], in general all the results of thermal measurements agree with the source [Musa, 2010]. 
        Note by the results (DSC) The compound (DMAB) suffered from clear phase change through one bottom at temperature (184 (C), and absorbed a quantity of heat (-787mJ), and gave me a complex curve (M1) also note several changes in phase, and emergence bottom at (135 (C), and the amount of heat absorbed (-440mJ), and the end of the curved rise sharply sign of damage to the compound, and gave me a complex curve (M2), the start of Phase change at (123 (C) and emergence bottom at (185(C)  which is the original peak of free substance and note their appearance in all the complexes, and emergence bottom at (270(C) denote the damaged material and emission of energy (924mJ), The emergence many peak in the curve complex compared with the curve compound (DMAB ) denote the complexity that reduces the thermal stability of the compound (DMAB).                                   .
Conclusions:                                                                      
1 - The study of thermal conductivity as a function of temperature for prepared compounds, it was found that the values ​​of thermal conductivity increases slightly with increased temperatures at the temperature range (303-328 K).      
2 - The study of heat specific of the prepared compounds, it was found that the value increases with temperature within the temperature range is confined between (303-328 K), and then starts decreasing at the temperature (313 K).   
3 - A study of the thermal diffusion of the prepared compounds under study, found that the value increases slightly with rising temperatures at the same temperature range.   

4 - By the results of differential scanning calorimeter (DSC) show that the compound (DMAB) has high thermal stability, and reduces the complexity of the thermal stability.                       .
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Figure(1): main parts  for device found samples and thermalcouples after bounded electrical circuit 
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Figure (2):relationship between thermal conductivity  and temperature  of(DMAB)























Figure(6): relationship between thermal quantity ∆Q(W) and  temperature difference ∆T(K) for sample(M1) at temperature range T=(303-328K)
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Figure(4): relationship between  specific heat , diffusion heat and temperature for compound(DMAB)
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Figure (5):relationship between thermal conductivity  and temperature  of(M1)




















Figure(9): relationship between thermal quantity ∆Q(W) and  temperature difference ∆T(K) for sample(M2) at temperature range T=(303-328K)
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Figure(7): relationship between  specific heat , diffusion heat and temperature for compound(M1)
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Figure (8):relationship between thermal conductivity  and temperature  of(M2)










































































































































































� EMBED Equation.3  ���
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Figure(3): relationship between thermal quantity ∆Q(W) and  temperature difference ∆T(K) for sample(DMAB) at temperature range T=(303-328K)
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