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Abstract                                                                                      

        This work includes a conductivity study of Barbituric acid (BA) in water at  temperatures (288.16-318.16).The data were analyzed by applying Lee-Wheaton equation for symmetrical electrolyte. It is found that the equivalent conductivity at infinite dilution (Λo) and the ion association constants KA   increase with increasing temperature. The distance parameter between ions (R) indicates the formation of solvent separated ion pairs.

       The association of (BA)and its complexes with alkaline-earth metals Mg,Ca and Ba as chlorides have been carried out at temperatures   (288.16-318.16oK).Analysis of the results indicate that the ionic conductivity λo M2+ increase with increasing temperature with the formation of ion-pair (MX)+.The  ( R ) values for the three complexes found to be ( 7.0-9.0Ao ) .   The  Walden –product (Λo  µ) is also determined and discussed.

الخلاصة
      من هذا البحث تم قياس التوصيلية الكهربائية لدواء (Barbituric acid) في الماء عند درجات حرارية مختلفة (288.16-318.16) مطلقة وباستخدام معادلة لي-ويتون في التوصيلية للالكتروليتات المتناظرة (1:1) ثم حساب متغيرات التوصيلية: المواصلة المكافئة عند التخفيف اللانهائي ((o) ، ثابت التجمع الايوني (KA) ، معدل المسافة بين الايونات (R) عند احسن قيم من الانحراف القياسي (s(() . ولوحظ ان قيم ((o) و (KA) تزداد بازدياد درجة الحرارة اما المسافات بين الايونات( 5=  R) فدلت على تكوين مزدوجات ايونية مفصولة بعدة جزيئات من المذيب. وتم حساب الدوال الثرموداينميكية ((G(, (H(, (S() ومناقشتها.كما تم تحضير معقدات دواء (Barbituric acid) مع بعض أيونات عناصر الاتربة القلوية Mg(II) و Ca(II) و Ba(II) ومن ثم تشخيصها بالطرائق الطيفية مثل UV-Visible و IR وطريقة جوب لايجاد الصيغة الوضعية للمعقدات. واقترحت الصيغ الوضعية لها فضلا عن قياس التوصيلية الكهربائية لتلك المعقدات في درجات حرارية مختلفة (288.16-318.16) مطلقة. وباستخدام معادلة لي-ويتون في التوصيلية للالكتروليتات غير المتناظرة (1:2) تم حساب متغيرات التوصيلية ومن ثم تم تعيين الدوال الثرموداينميكية ((G(, (H(, (S() اما المسافات بين الايونات(AO 7-9=  R) فدلت على تكوين مزدوجات ايونية مفصولة بعدة جزيئات من المذيب. و تم مناقشة النتائج المستحصلة من خلال رسم العلاقة بين (Walden-product) و مقلوب ثابت عازل المذيب من جهة و مقلوب درجة الحرارة من جهة اخرى.

Introduction
was determined. The Barbituric acid was discovered in the 4th of December, 1863  by the Belgia researchers Adolf Von Baeyer. His discovery came on the day of Saint Barbara’s Feast Day.

It was prepared from urea and malonic acid 1 .
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Previously anti-tumor, anti-infection, immunosystem modulators and anti-depressive properties of a family of barbituric acid derivatives were unknown. Recently new barbituric acid derivatives are prepared and these compounds are effective for killing tumor cells, especially carcinoma, lymphoma and leukemia cells; for killing pathogenic organisms, especially viruses, for stimulating T cell formation and for alleviating symptoms of depression are readily tolerated by the animal being treated 2.

          Pelkonen and Karki in 1973 studied the effect of physiochemical and pharmacokinetic properties of eleven barbiturates on the induction of drug metabolism. The results suggest that the ability of a given compound to induce drug metabolism is related to the nature of chemical groups present in the molecule 3.

The electrical conductivities of 5-(p-substituted phenylazo) barbituric acid compounds and their complexes were measured. The results illustrate faint semi-conducting behaviour for these systems. The metal ion forms a bridge between the ligands to facilitate the transfer of current carriers with some degree of delocalization in the excited state 4.

The complexation process of Ni(II) and Fe(III) ions with (BA) in the solution and on the surface of their oxides was examined by methods of conductometry and spectrophotometry. It was determined that nickel (II) and ferric (III) ions form complexes with BA both in solution and on the surface of their oxides 5.

A cyclic polyether Schiff base has been designed and prepared to investigate the strong binding capability to barbituric acid via noncovalent intermolecular interaction such as hydrogen bonding 6 . The 1:1 complex formation reaction between the cyclic polyether Schiff base and a BA has been confirmed in detail by 1HNMR spectroscopic titration. Kondo et al.7, synthesized 5-anthryl-5-butylbarbituric acid as a probe for spectral determination (UV-Vis and fluorescence) of association constants for a barbiturate receptor via six hydrogen bonds in organic solvents.

Synthesis and characterization of [o-carboxy phenylazo] moiety of barbituric acid, thiobarbituric acid, and their complexes derived from cobalt (II), nickel (II) and copper (II) salts were done. The stereochemistry and the mode of bonding of the complexes were achieved based on elemental analysis, NMR, UV-Vis, IR and ESR. The dissociation constants of the free azo ligands are evaluated by spectrophotometric methods 8.

In this work the electrical conductivities of barbituric acid have been measured then with its complexes in deionized water at different temperatures. The applicability of (LW) equation have been tested for the first time to the barbituric acid which is of the type (1:1) electrolyte, and for barbituric acid complexes of the type (2:1) electrolytes 9,10. The thermodynamic parameters, (G(, (H( and (S( for ion-pair formation were then calculated and discussed. Also the Walden-product
Experimental
Instruments Used for the Analysis of the Complexes:

Magnetic Measurements:

    Magnetic susceptibility was measured through applying (Faraday Method). The instrument used is of the type BRUKER B.M. 6.

Electronic Spectral Measurements:

   A SHIMADZU UV-Visible spectrophotometer (Computerized UV-1650 PC) is used. All measurements were carried out at room temperature by using quartz cell with 1 cm diameter. The spectrum and data were printed by Epson Stylus-Printer.

Infrared Spectral Measurements:

The infrared absorption spectra were recorded on two instruments:
1. Perkin-Elmer 590B infrared spectrophotometer (200-4000 cm-1).

2. Thermo Nicolte, Fourier-Transform infrared (FT-IR) spectrophotometer 2002 (500-4000 cm-1) with CsI or KBr disc technique were used

 The conductivity measurements:
      Were made using (WTW) conductivity meter (model LBR) with a frequency range of 50Hz-3KHz and sensitivity between 10-1 and 10-9 Siemens.

Through the conductivity measurements the whole system was completely isolated from the outside atmosphere and the isolation was maintained during the addition of the solute.

Syringe
      Plastic syringes (1 ml) were used for injecting the stock solution into the conductivity cell. It was found by Akrawi(11) that the plastic syringe was more efficient due to losses of weight (by evaporation) which were much smaller than that of the glass syringe, because the plastic syringe has a much closer fitting plunger.
Water Thermostat:

         A thermostat of type Grant was used for controlling the temperature of the conductance cell, its sensitivity was within ( 0.1 (C.

  Two kinds of balance were used for weighing:                                                         
a. A balance type Sartorius 2004 MP6 electronic semi-micro balance with five digits was used for weighing the syringes, with sensitivity within ( 0.00001%.

b. A balance type Gallenkamp with maximum weight of 800 grams was used for weighing the cell before and after the conductivity measurements.

Chemicals and Reagents:


Barbituric acid & KCl (Fluka analar grade) and the transition metal chlorides were reagent grade (BDH) products and were used without any further purification.

Preparation of Conductivity water:


Conductivity water was prepared by redistilling distilled water three times with addition of a little amount  of potassium permanganate and small pilletes of KOH. The specific conductance of this water was less than 1.2(10-6 Siemens cm-1.

Preparation of complexes:

These complexes were prepared by mixing 2 mmole of barbituric acid dissolved in 50 ml of 50% ethanol-water with vigorous stirring and 1 mmole of metal chloride dissolved in ethanol and refluxed for about 3 hrs. The crystals of the complex appeared by evaporating the excess of the solvent and cooling the solution and the crystals then recrystallised in 50% ethanol, suctioned and filtered. The yield was 74-77%. 
Conductivity Measurements:


            The conductivity measurements in water, methanol and ethanol are highly sensitive to atmospheric carbon dioxide, the whole system is completely isolated from the outside atmosphere and isolation was maintained during the addition of solute.


The design of the conductance cell and the nitrogen line was the same as that previously used in literature 12.


The cell constant for the conductivity cell was measured using the method of Johnes and Bradshow13 .Solutions of 0.001M and 0.01M KCl were prepared from KCl. The cell constant was checked regularly and found to be 0.05887cm-1(0.001. The electrodes used were of platinum type (WTW). Plastic syringes (1ml) with a fitting plunger were used for injection the stock solution into the conductivity cell. This syringe was found to be more efficient due to the very small losses of weight (by evaporation) due to closer-fitting plunger.

Nitrogen Line:

          Nitrogen gas line was used which passed through several traps: a trap of lime water for carbon dioxide absorption, a trap of pyrogallol in KOH for oxygen absorption, another two traps one for concentrated sulphuric acid and the other for calcium chloride for water absorption.
General Procedure:
  
A general method has been used for measuring the conductance of the electrolytes. The conductivity cell was dried, weighed empty and kept at a constant temperature (25( ± 0.01(C). purified nitrogen was passed through the cell then 100ml of solvent 14 was added to the cell and the nitrogen gas was passes again for 10-15min. until the conductance of the solvent was constant, then the cell plus contents where weighed acertain amount of the concentrated complex solution was injected into the conductivity cell from a plastic syringe (which was weighed before and after each addition).


Nitrogen gas was passed for several minutes and the conductivity of the solution was measured. This procedure was repeated for about 10-14 times for each run. After all additions where completed, the cell was dried, reweighed to find the weight change which had taken place through the run. This loss was found to be not more than 0.02%.

Conductivity Measurements for Barbituric Acid:

According to (LW) equation for the specific case of solution containing only a single symmetrical electrolyte:

(equiv. = ( ((o, R, KA)

where (o is the equivalent conductance at infinite dilution. KA the pair wise ion association constant:
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where n is the number of solvent molecule and may be zero, and R is the distance parameter between anion and cation.

The input data to the computer program {(LW) equation for (1:1) symmetrical electrolytes} 9 are: solvent data (Temp. T, Dielectric constant D, Viscosity (); KA; (o; and R in the form of Rmin., Rmax.,(the minimum and maximum distance between ions) , (R, together with the solution molarities (mol.L-1) and the corresponding equivalent conductance (Siemens equiv.-1.cm2).

This program calculates those values of (o, KA and R (the characteristic ion-pair distance parameter) which gives the “best fit” of the experimental conductance.

Table (1) shows the conductivity-concentration data for the studied drug in water at different temperatures. The plot of (equiv. against the square root of the molar concentration (C1/2) is shown in Figure (1).
Table (1): Variation of equivalent conductivity(Λ equiv. Siemens cm2. equiv.-1) and molar concentration(M) of Barbituric acid in water at different temperatures
	288.16 K
	298.16 K
	305.16 K
	310.16 K
	318.16 K

	M ( 104
	Λ equiv.
	M ( 104
	Λ equiv.
	M ( 104
	Λ equiv.
	M ( 104
	Λ equiv.
	M ( 104
	Λ equiv.

	1.163
	170.187
	1.405
	178.655
	1.231
	210.914
	1.466
	228.887
	1.348
	244.264

	2.313
	159.097
	2.756
	165.817
	2.455
	187.718
	2.793
	192.614
	2.579
	212.092

	4.981
	126.508
	5.486
	133.097
	5.234
	142.618
	5.631
	147.913
	5.428
	164.141

	7.516
	112.828
	8.345
	113.612
	7.920
	122.483
	8.479
	128.092
	8.170
	142.907

	12.244
	93.295
	13.659
	92.679
	13.199
	100.261
	13.798
	104.313
	13.492
	116.211

	17.023
	75.059
	18.832
	82.541
	18.353
	86.860
	19.015
	91.175
	18.653
	102.672

	21.657
	64.161
	23.954
	73.986
	23.455
	79.763
	24.076
	84.233
	23.673
	91.595

	26.334
	60.144
	28.913
	68.217
	28.444
	72.809
	28.988
	75.442
	28.378
	83.471

	30.651
	58.779
	33.769
	62.244
	33.349
	67.397
	33.856
	71.028
	33.223
	78.025

	35.078
	55.389
	38.553
	59.558
	38.133
	62.800
	38.614
	66.699
	37.960
	74.344

	39.274
	53.069
	43.187
	55.895
	42.817
	60.056
	43.284
	63.991
	42.611
	72.163

	42.729
	50.569
	47.783
	53.475
	47.419
	58.820
	47.869
	62.165
	47.172
	69.679

	46.346
	50.434
	52.266
	51.929
	51.940
	55.401
	52.389
	58.601
	51.600
	65.524

	50.341
	48.068
	56.515
	50.212
	55.646
	54.673
	56.786
	56.551
	55.989
	62.596

	54.235
	46.679
	60.806
	49.186
	59.866
	53.769
	61.339
	54.176
	60.247
	60.127
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Figure (1): Plot of equivalent conductivity against square root of concentration for Barbituric acid at different temperatures in water
            It is clear from the plot that the compound behave as a weak electrolyte at different temperatures.

Table (2) shows the best fit parameters of analysis of conductance data using (LW) equation. This analysis shows that both of ((o) and (KA) increase with the increasing of temperature. The same behavior was obtained by Doe et al.15
Table (2): Best fit parameters of analysis of conductance data for barbituric acid in water at different temperatures
	Temp. (K)
	KA
	(o
	R (A()
	(s(()

	288.16
	2642
	234.032
	5.0
	0.038

	298.16
	3468
	251.885
	5.0
	0.027

	305.16
	4738
	304.059
	5.0
	0.020

	310.16
	6478
	366.393
	5.0
	0.085

	318.16
	7928
	369.563
	5.0
	0.014


Here the effect of viscosity plays an important role and has an effect on the mobility of ions more than the effect of dielectric constant 

When solvent-separated ion pairs are formed, ion-association takes place in a number of stages for example:
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H+. . . H2O . . . X-                   H+. . . X- +  H2O     . . . . . . (3)

Hence the magnitude of (KA) as determined from equ. (equiv.=( ((o,R,KA) will depend upon the stability of both H+. . . H2O. . .X- and H+. . .X-.

The distance between the ions (R) is almost 5 A( and the small values of (s(() give an indication of good agreement between the experimental and the theoretical values.

The plot of lnKA against 1/T is shown in Figure (2).
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             Figure (2): Plot of ln KA against 1/T for Barbituric acid
The standard enthalpy calculated from the above graph and according to this equation:
ln KA  = - Δ HO / RT + C …..(4)
The standard entropy of ion-pair formation is a linear combination of two variables   (S( = ((H( - (G() / T ……….. (5)           
and the standard Gibb’s energy calculated from the relationship:           
(G( = - R T lnKA …. (6)                                                                      
where  the results are shown in Table (3):

Table (3): Thermodynamic parameters from the ion association constant of barbituric acid in water at different temperatures
	Temp.

K
	- (G(
kJ.mol-1
	(H(
kJ.mol-1
	(S(
J.K-1.mol-1

	288.16
	18.876
	29.382
	167.469

	298.16
	20.208
	
	166.319

	305.16
	21.472
	
	166.646

	310.16
	22.630
	
	167.693

	318.16
	23.749
	
	166.992


The value of ((H() is positive and in agreement with the theoretical ((H() values15, since the theoretical equation for ((H() contains the (1 + dlnD/dlnT) terms. Thus the experimental value of dlnD/dlnT makes the theoretical ((H() value positive (dlnD/dlnT<-1). This agreement of the experimental and theoretical value of ((H() may mean that the temperature dependence of D, dlnD/dlnT represents how much the ion-solvation is weakend by ion-association. The positive value of ((S()  has been considered16 as due to the decreased orientation of solvent molecules when the ion-pair forms. The values of ((G() of the ion-association are negative and should depend on the kind of the ion16. There are several theories regarding ion association16, the theories, however, give positive (H( values in many solvents, since the theoretical equation of (H( contains (1 + (lnD / (lnT) term, where D is the solvent dielectric constant. Thus, the experimental value of (1 + (lnD / (lnT) makes the theoretical (H( value positive (1 + (lnD / (lnT) (-1), contrary to the expectation16 .                                                        The negative value of (G( indicates that the process is spontaneous.                    
The complexes of barbituric acid with alkaline earth metals (Mg2+, Ca2+ and Ba2+ as chlorides):                                                                  

    Have been prepared for the first time and the following measurements were carried out to characterize them:
Infrared spectra, Halogen-test, Job-method, Electronic spectra.
  The IR spectra of both ligand and complexes are shown in figures (3,4) ,and the details of the stretching vibration bands is discussed as follows :
O-H Stretching Vibration (H-bonding):
In the region (3478-3474 cm-1) an intense broad band was observed in the infrared spectra for ligand and complexes (Table 4.4 ). This band was assigned to the stretching vibration of hydrogen bonding(17a) (intra-H-bonding with ortho group).

N-H Stretching Vibration:

The spectra of barbituric acid show a single free N-H stretching band in the region(114) (3100-3300 cm-1) of the ligand spectra (Table 4).

The infrared spectra of the complexes (II, III, IV) showed that the previous (N-H) band weakened indicating a loss of hydrogen from 
(N-H) after coordination of ligand with the metal(17b).

Carbonyl (C=O) Stretching Vibration:
The spectra of barbituric acid show a single strong band at 1718 cm-1 which may be assigned to the stretching of C=O group. This band weakened in the complexes and new bands appear at (1619,1618,1703cm-1) in magnesium complex, calcium complex and barium complex respectively. The shifting of C=O to lower wavelength numbers in the complexes of alkaline earth metals studied during the present investigations, supports the coordination of C=O group to the metal ion(17c).

M-N Stretching Vibration:

The absorption band of (M-N) for the complexes of Mg(II), Ca(II) and Ba(II) at (469, 497 and 440 cm-1) respectively as shown in Table (4.4) indicate the coordination of metal with ligand(17d).
M-O Stretching Vibration:

The absorption band for (M-O) appear in the region (650-350cm-1)(17d). The infrared spectra of the complexes of Mg(II), Ca(II) and Ba(II) show the absorption band in the region (532-628 cm-1) which indicate the coordination of metal with ligand(17d).

Halogen-test:
Test for chloride with AgNO3 gives white precipitate which indicate the presence of free chloride (outside the coordination sphere)(18a,b)
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Figure (3): The IR spectra for ligand (BA) and [Mg(L)2]Cl2, [Ca(L)2]Cl2 complexes
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Figure (4): The IR spectra for ligand (BA) and  [Ba(L)2]Cl2 complexe

Infrared spectra (cm-1) for barbituric acid (L) and its metal complexes are presented in Table (4): 
Table (4): Infrared spectra (cm-1) for barbituric acid (L) and its metal complexes

	No.
	Compound
	(H-bond)
	(N-H)
	(C=O)
	(M-N)
	(M-O)

	I
	L
	3478
	3188
	1718
	
	

	II
	[Mg(L)2]Cl2
	3474
	3188(w)
	1719, 1619
	469
	628

	III
	[Ca(L)2]Cl2
	3475
	3188(w)
	1717, 1618
	497
	628

	IV
	[Ba(L)2]Cl2
	3477
	3188(w)
	1717, 1703
	440
	606, 632


  (w) = weak

The UV-Visible spectra for barbituric acid as ligand and its complexes (nm ) are presented in Table (5 ) 

Table (5):The UV-Visible spectra for barbituric acid as ligand and its complexes (nm)

	No.
	Compound
	Wavelength (nm)

	I
	L
	215
	256
	

	II
	[Mg(L)2]Cl2
	235
	267
	426, 481 (c.t.)

	III
	[Ca(L)2]Cl2
	236
	307
	459 (c.t.)

	IV
	[Ba(L)2]Cl2
	245
	326
	467 (c.t.)


c.t. = charge transfer absorption band.
The expected structure of the complexes:
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Figure (5): The expected structure for the complexes of barbituric acid
Conductivity Measurements of Complexes (II, III, IV) in Water at Different Temperatures:

All the complexes (II, III, IV) have been measured in deionized water at different temperature (288.16-318.16 K). The results obtained are illustrated in Figures  (6-8).
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Figure (6): Plot of equivalent conductivity against square root of molar concentration of [Mg(L)2]Cl2 in water at different temperatures
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Figure (7): Plot of the equivalent conductivity against square root of molar concentration of [Ca(L)2]Cl2 in water at different temperatures
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Figure(8):Plot of the equivalent conductivity against molar concentration of [Ba(L)2]Cl2 in water at different temperatures
      From the above Tables and Figures it is found that (equiv. decrease with the increasing of the concentration of all the complexes. The equivalent conductivity for each of the complexes is directly proportional with temperatures according to equation (4).

Interpretation of Conductivity Measurements of Barbituric acid-Alkaline Earth Metals in Water at Different Temperatures:
Computer  programme (RM1) for asymmetrical electrolytes is used to analyze the concentration-conductivity measurements for the complexes: [Mg(L)2]Cl2, [Ca(L)2]Cl2 and [Ba(L)2]Cl2 in conductivity water. In which the input data are (T, D, () where T is the temperature in Kelvin, D and ( are the dielectric constant and viscosity (poise) of the solvent at that temperature18 zi and i for each ionic species; 
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 and R according to L-W equation for MX2 electrolyte 9,10 .
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Tables (6-8) show the best fit parameters of analysis of conductance data using L-W equation. This analysis show that all the complex cations associated with anions to form a new species (MX)+:


M2+ + X-                 (MX)+
Table (6): Best fit parameters of analysis of conductance data for [Mg(L)2]Cl2 in water at different temperatures

	Temp. (K)
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	R (A()
	(s(()

	288.16
	2800
	< 1.0
	0.9
	191
	8.0
	0.931

	298.16
	2280
	< 1.0
	0.9
	219
	8.0
	0.970

	305.16
	1976
	< 1.0
	0.9
	225
	8.0
	0.743

	310.16
	1755
	< 1.0
	0.9
	225
	8.0
	0.268

	318.16
	1506
	< 1.0
	0.9
	229
	8.5
	0.241


Table (7): Best fit parameters of analysis of conductance data for 

[Ca(L)2]Cl2 in water at different temperatures

	Temp. (K)
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	R (A()
	(s(()

	288.16
	4415
	< 1.0
	0.1
	289
	8.5
	0.726

	298.16
	4155
	< 1.0
	0.1
	290
	7.5
	0.327

	305.16
	3980
	< 1.0
	0.1
	310
	7.0
	0.717

	310.16
	3870
	< 1.0
	0.1
	313
	9.0
	0.462

	318.16
	3730
	< 1.0
	9.0
	325
	7.0
	0.846


Table (8): Best fit parameters of analysis of conductance data for 

[Ba(L)2]Cl2 in water at different temperatures

	Temp. (K)
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	(s(()

	288.16
	5650
	< 1.0
	52.0
	332
	8.0
	0.367

	298.16
	5455
	< 1.0
	25.0
	398
	8.5
	0.290

	305.16
	5000
	< 1.0
	5.0
	420
	8.5
	0.658

	310.16
	4800
	< 1.0
	1.0
	441
	7.0
	0.513

	318.16
	4550
	< 1.0
	1.0
	454
	7.0
	0.829


The results of analysis, Tables (9-11) show that the values of 
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 for [Mg(L)2]Cl2, [Ca(L)2]Cl2 and [Ba(L)2]Cl2 increase with the increasing of temperature. Generally the values of 
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 for the three complexes follow the sequence 
[image: image28.wmf]o

M

2

λ

+

 [Ba(L)2]2+ > 
[image: image29.wmf]o

M

2

λ

+

 [Ca(L)2]2+ > 
[image: image30.wmf]o

M

2

λ

+

 [Mg(L)2]2+ since Mg2+ is the smallest cation and has the smallest solvated-ion mobility.

For the three complexes, 
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 are smaller than 
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 this is attributed to the fact that the solvation of MX+ ion is more than M2+ ion.

The values of 
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 are decreasing with the increasing of temperature of the three complexes. This may be due to the effect of short range interaction and the hydrogen bonding formed at low temperature17a,19.

Also the values of 
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 follow the sequence KA[Ba(L)2]Cl2 > KA[Ca(L)2]Cl2 > KA[Mg(L)2]Cl2.

The cation forms a more stable ion-pair as the cation solvation becomes weaker i.e if the ion-solvation stronger the stability of ion-pair becomes smaller20. The values of the distance parameter (R) are found to be (7-9 A() for all the complexes which indicate the formation of SSIP. Finally the values of (s(() indicate the good applicability of the equation used for the analysis of the barbituric acid complexes.

The plot of lnKA again 1/T for barbituric acid complexes are shown in Figure (9).


Figure (9): Plot of 
[image: image35.wmf]lnKA against 1/T for barbituric acid complexes with (Mg, Ca, Ba) in water
Calculation of the Thermodynamic Parameters ((G(,(H( and (S() of Barbituric Acid Complexes:

The thermodynamic parameters ((G(, (H( and (S() are calculated as mentioned before . Tables (9-11) show the calculated values. 
Table (9): Thermodynamic parameters from the ion-association constant of [Mg(L)2]Cl2 in water at different temperatures
	Temp.

K
	- (G(
kJ.mol-1
	- (H(
kJ.mol-1
	(S(
J.K-1.mol-1

	288.16
	19.016
	15.844
	11.007

	298.16
	19.167
	
	11.143

	305.16
	19.254
	
	11.172

	0310.16
	19.263
	
	11.023

	318.16
	19.355
	
	11.035


Table (10): Thermodynamic parameters from the ion-association constant of [Ca(L)2]Cl2 in water at different temperatures
	Temp.

K
	- (G(
kJ.mol-1
	- (H(
kJ.mol-1
	(S(
J.K-1.mol-1

	288.16
	24.215
	4.351
	68.934

	298.16
	23.246
	
	63.372

	305.16
	22.595
	
	59.785

	310.16
	22.156
	
	57.406

	318.16
	21.502
	
	53.907


Table (11): Thermodynamic parameters from the ion-association constant of [Ba(L)2]Cl2 in water at different temperatures
	Temp.

K
	- (G(
kJ.mol-1
	- (H(
kJ.mol-1
	(S(
J.K-1.mol-1

	288.16
	24.926
	5.855
	66.182

	298.16
	24.005
	
	60.873

	305.16
	23.217
	
	56.895

	310.16
	22.733
	
	54.417

	318.16
	22.021
	
	50.811


It was found that the values of (H( of ion-association in water for all the complexes are negative since ions are rigid and associated in a columbic interaction in a dielectric continuum media15. The value of (G( are negative indicating that the process occurs spontaneously.

The positive values of (S( for the complexes in water have been considered as due to the decrease in the orientation of solvent molecules when the ion-pair form, i.e: is explained by the fact of the salvation of M2+ is weakened by the ion pairing of MX+ 16.

The plot of Walden-product against reciprocal dielectric constant is shown in Figure (10). it is clear that (o( decreases with the decreasing of the dielectric constant. This variation in Walden-product reflects the change of the total salvations 21. The decrease of the Walden-product indicates an increase of the total solvation with decreasing of the dielectric constant 22. The increase of dielectric constant of the solvent will increase the solvating power of that solvent, this causes the ion to move with only the primary salvation shell in the solvent and the effect of the secondary salvation appears to be very small 23.

The plot of Walden-product against the reciprocal of temperature is shown in Figure (11) which indicates that Walden-product in this work is temperature dependence.
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Figure (10): Plot of Walden-product against 1/D for Barbituric acid complexes in water at different temperatures

Figure (11): Plot of Walden-product against 1/T
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Figure(3.13): The plot of Log KA against 1/D for conductivity of [Co(bipy)3]Cl2 in Iso-propanol + water at 298.16K.
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		4.98E-04		0.0223159136		126.5078

		7.52E-04		0.0274226184		112.8283

		1.22E-03		0.0349857114		93.2954

		1.71E-03		0.0413521463		75.059

		2.16E-03		0.0464758002		64.1611

		2.63E-03		0.0512835256		60.1435

		3.07E-03		0.0554075807		58.7795

		3.51E-03		0.059245253		55.3892

		3.93E-03		0.0626897121		53.0691

		4.27E-03		0.065345237		50.5692

		4.63E-03		0.0680441033		50.4335

		5.03E-03		0.0709224929		48.0682

		5.42E-03		0.0736206493		46.6791

		M		M^1/2		Eq.Con

		1.41E-04

		2.76E-04

		5.49E-04

		8.34E-04

		1.37E-03

		1.88E-03

		2.40E-03

		2.89E-03

		3.38E-03

		3.86E-03

		4.32E-03

		4.78E-03

		5.23E-03

		5.65E-03

		6.08E-03

		M		M^1/2		Eq.Con

		1.23E-04		0.0110950439		210.914

		2.46E-04		0.0156843871		187.7183

		5.23E-04		0.0228691933		142.6177

		7.92E-04		0.0281424946		122.483

		1.32E-03		0.0363318042		100.2609

		1.84E-03		0.0428952212		86.86

		2.35E-03		0.0484767986		79.7628

		2.84E-03		0.0532916504		72.8094

		3.34E-03		0.0577927331		67.3971

		3.81E-03		0.0617251974		62.8

		4.28E-03		0.0654217089		60.0557

		4.74E-03		0.0688476579		58.8202

		5.19E-03		0.0720416546		55.4008

		5.56E-03		0.0745654075		54.6734

		5.98E-03		0.0773304597		53.7692

		M		M^1/2		Eq.Con.

		1.47E-04		0.0121243557		228.8872

		2.79E-04		0.0167032931		192.6139

		5.63E-04		0.023727621		147.913

		8.48E-04		0.0291204396		128.0924

		1.38E-03		0.0371483512		104.313

		1.90E-03		0.0435889894		91.1747

		2.41E-03		0.0490917508		84.2326

		2.90E-03		0.0538516481		75.4422

		3.39E-03		0.0582237065		71.0283

		3.86E-03		0.0621288983		66.6991

		4.33E-03		0.0658027355		63.991

		4.79E-03		0.0692098259		62.1654

		5.24E-03		0.0723878443		58.6006

		5.68E-03		0.0753657747		56.551

		6.13E-03		0.0782943165		54.1768

		M		M^1/2		Eq.Con.

		1.35E-04		0.01161895		244.2645

		2.58E-04		0.0160623784		212.092

		5.43E-04		0.0233023604		164.1411

		8.17E-04		0.0285832119		142.9076

		1.35E-03		0.0367423461		116.2114

		1.87E-03		0.0432434966		102.6726

		2.37E-03		0.0486826458		91.5948

		2.84E-03		0.0532916504		83.471

		3.32E-03		0.0576194412		78.02493

		3.80E-03		0.06164414		74.3444

		4.26E-03		0.0652686755		72.1631

		4.72E-03		0.0687022561		69.6787

		5.16E-03		0.07183314		65.5243

		5.60E-03		0.0748331477		62.596

		6.03E-03		0.0776530746		60.1269

		M		M^1/2		Eg.Con.

		1.47E-04		0.0121243557		228.1272

		2.80E-04		0.0167332005		191.9759

		5.65E-04		0.0237697286		147.4259

		8.51E-04		0.0291719043		127.6729

		1.38E-03		0.0371483512		103.975

		1.91E-03		0.0437035468		90.88236

		2.42E-03		0.0491934955		83.96534

		2.91E-03		0.0539444158		75.20528

		3.39E-03		0.0582237065		70.8075

		3.87E-03		0.0622093241		66.49384

		4.34E-03		0.0658786764		63.79588

		4.80E-03		0.0692820323		61.97781

		5.25E-03		0.0724568837		58.42554

		5.69E-03		0.0754320887		56.38345

		6.15E-03		0.0784219357		54.01813

		M		M^1/2		Eg.con.				Benzoic acid at different temperature

		4.83E-05		0.0069491007		176.1282

		1.02E-04		0.0100796825		171.1818

		2.16E-04		0.0146901327		150.9426

		3.28E-04		0.0181190507		132.4163

		5.47E-04		0.0233816167		108.911

		7.49E-04		0.0273660373		94.4465

		9.58E-04		0.0309467284		86.1478

		1.16E-03		0.0341174442		78.4447

		1.37E-03		0.0369459064		74.6355

		1.56E-03		0.0395474399		70.7994

		1.76E-03		0.0419165838		67.0363

		1.95E-03		0.0441463475		63.4767

		2.14E-03		0.046292548		60.4633

		2.32E-03		0.0482078832		58.2971

		2.50E-03		0.0500259932		55.7854

		M		M^1/2		Eg.con.

		5.45E-05		0.0073824115		186.3198

		1.08E-04		0.0103923048		175.4667

		2.17E-04		0.0147309199		155.7782

		3.23E-04		0.0179722008		139.8893

		5.35E-04		0.023119256		112.659

		7.44E-04		0.0272763634		99.9654

		9.46E-04		0.030757113		89.7695

		1.14E-03		0.033763886		83.081

		1.34E-03		0.0366060104		77.9992

		1.53E-03		0.0391152144		72.8869

		1.72E-03		0.0414728827		69.0787

		1.90E-03		0.0435889894		66.5056

		2.08E-03		0.045607017		63.5978

		2.25E-03		0.0474341649		61.3517

		2.43E-03		0.0492950302		59.4382

		M		M^1/2		Eg.con.

		6.00E-05		0.0077459667		199.8821

		1.14E-04		0.0106630202		187.8164

		2.30E-04		0.0151657509		162.1298

		3.45E-04		0.0185660981		143.906

		5.58E-04		0.0236220236		118.4702

		7.67E-04		0.0276947648		106.1942

		9.74E-04		0.0312089731		97.5476

		1.18E-03		0.0343511281		89.7399

		1.38E-03		0.0371483512		84.7965

		1.57E-03		0.0396232255		79.9715

		1.76E-03		0.0419523539		76.6377

		1.95E-03		0.0441588043		72.2858

		2.13E-03		0.046151923		69.0883

		2.31E-03		0.0480624594		66.7569

		2.49E-03		0.0498998998		64.4104

		M		M^1/2		Eg.con.

		4.63E-05		0.0068044103		212.2211

		9.60E-05		0.009797959		196.3737

		2.05E-04		0.0143178211		176.3544

		3.12E-04		0.0176635217		157.9071

		5.29E-04		0.023		127.4837

		7.39E-04		0.0271845544		115.0411

		9.58E-04		0.0309515751		102.9199

		1.16E-03		0.0340587727		96.4044

		1.35E-03		0.0367423461		90.6013

		1.53E-03		0.0391152144		85.3762

		1.72E-03		0.0414728827		80.7152

		1.91E-03		0.0437035468		78.7119

		2.09E-03		0.0457165178		74.5948

		2.27E-03		0.047644517		71.9786

		2.44E-03		0.0493963561		69.7076

		M		M^1/2		Eg.con.

		5.26E-05		0.0072525857		216.9691

		1.03E-04		0.0101685791		204.2733

		2.16E-04		0.0146969385		188.0183

		3.25E-04		0.0180277564		164.5856

		5.37E-04		0.0231732605		136.8039

		7.47E-04		0.0273313007		121.9093

		9.53E-04		0.0308706981		110.4166

		1.16E-03		0.0340587727		103.4567

		1.35E-03		0.0367423461		97.7561

		1.54E-03		0.0392428337		92.3461

		1.73E-03		0.0415932687		86.2665

		1.92E-03		0.0438178046		82.78999

		2.10E-03		0.0458257569		80.3592

		2.29E-03		0.0478539445		77.129

		2.46E-03		0.0495983871		78.3358

						25.9093

		File CaBA2R

		M		M^1/2		EQ.CON.

		2.23E-05		0.0047271556		231.748

		4.32E-05		0.0065762451		229.421

		6.33E-05		0.0079578012		211.223

		1.03E-04		0.0101720204		203.51

		1.43E-04		0.0119457105		189.871

		1.81E-04		0.013453624		180.431

		2.18E-04		0.0147648231		171.413

		2.55E-04		0.0159687194		163.802

		2.92E-04		0.0170792271		158.466

		3.27E-04		0.018094198		154.682

		3.63E-04		0.0190525589		147.837

		3.97E-04		0.0199248588		145.486

		4.30E-04		0.0207364414		142.342

		4.63E-04		0.0215174348		140.574

		4.96E-04		0.0222710575		137.344

		MgBA2R

		M		M^1/2		EQ.CON.

		4.06E-05		0.0063694584		228.0439

		8.45E-05		0.0091896681		225.274

		1.30E-04		0.0113885908		212.4372

		2.11E-04		0.0145327217		188.5755

		2.87E-04		0.0169351705		176.8596

		3.65E-04		0.0191075901		170.407

		4.40E-04		0.0209690248		163.5808

		5.11E-04		0.0226150392		162.4898

		5.84E-04		0.0241660919		156.3869

		6.53E-04		0.025551908		149.8241

		7.22E-04		0.0268700577		148.5958

		7.92E-04		0.0281424946		148.2807

		8.59E-04		0.0293087018		146.322

		9.26E-04		0.0304302481		141.4488

		MgBA2

		MOLARITY		M^1/2		EQ.CON

		2.25E-05		0.0047434165		266.7003

		4.47E-05		0.0066858059		257.1492

		6.70E-05		0.0081853528		253.9999

		1.08E-04		0.0103923048		233.2001

		1.49E-04		0.0122065556		211.4693

		1.89E-04		0.0137477271		199.5747

		2.28E-04		0.0150996689		188.8122

		2.66E-04		0.0163095064		181.6861

		3.03E-04		0.0174068952		175.6546

		3.40E-04		0.0184390889		171.215

		3.77E-04		0.0194164878		165.6547

		4.12E-04		0.0202977831		158.4594

		4.47E-04		0.0211423745		156.5757

		4.81E-04		0.0219317122		152.3071

		5.12E-04		0.022627417		152.6864

		Table(   ):The equivalent conductivity and molar concentration of Barbituric acid in water at different

		temperatures.

		288.16k				298.16K				305.16K				310.16K				318.16K

		M X 104		Λ		M X 104		Λ		M X 104		Λ		M X 104		Λ		M X 104		Λ

		1.163		170.1867		1.405		178.6547		1.231		210.914		1.466		228.8872		1.348		244.2645

		2.313		159.0973		2.756		165.8174		2.455		187.7183		2.793		192.6139		2.579		212.092

		4.981		126.5078		5.486		133.0967		5.234		142.6177		5.631		147.913		5.428		164.1411

		7.516		112.8283		8.345		113.6124		7.92		122.483		8.479		128.0924		8.17		142.9076

		12.244		93.2954		13.659		92.6791		13.199		100.2609		13.798		104.313		13.492		116.2114

		17.023		75.059		18.832		82.5413		18.353		86.86		19.015		91.1747		18.653		102.6726

		21.657		64.1611		23.954		73.9855		23.455		79.7628		24.076		84.2326		23.673		91.5948

		26.334		60.1435		28.913		68.2169		28.444		72.8094		28.988		75.4422		28.378		83.471

		30.651		58.7795		33.769		62.2442		33.349		67.3971		33.856		71.0283		33.223		78.02493

		35.078		55.3892		38.553		59.5581		38.133		62.8		38.614		66.6991		3.796		74.3444

		39.274		53.0691		43.187		55.8948		42.817		60.0557		43.284		63.991		42.611		72.1631

		42.729		50.5692		47.783		53.4752		47.419		58.8202		47.869		62.1654		47.172		69.6787

		46.346		50.4335		52.266		51.9288		51.94		55.4008		52.389		58.6006		51.6		65.5243

		50.341		48.0682		56.515		50.2124		55.646		54.6734		56.786		56.551		55.989		62.596

		54.235		46.6791		60.806		49.1864		59.866		53.7692		61.339		54.1768		60.247		60.1269
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Eg.Con.

Sguare root of molar concentration of Barbituric acid  at 37oC

Eguivalent conductance
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Sguare root of molar concentration of Barbituric acid  at 33oC

Eguivalent conductivity
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		0		0.023430749		0		0		0
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		0		0.0581377674		0		0		0

		0		0.0621288983		0		0		0

		0		0.0657267069		0		0		0

		0		0.0691375441		0		0		0

		0		0.0723187389		0		0		0

		0		0.0751664819		0		0		0

		0		0.0779743548		0		0		0



288.16K

298.16K

305.16K

310.16K

318.16K

Square root of molar concentration of barbituric acid

Equivalent conductivity

The plot of equivalent conductivity against square root of concentration for Barbituric acid at different temperatures in water.
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Square root of molar concentration

Eguivalent conductivity

Benzoic acid at different temperature in deionized water
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[Ca(BA)2]Cl2

[Mg(BA)2]Cl2

Square root of molar concentration mol.l-1

Equivalent conductivity siemens eq-1.cm2

Equivalent conductivity of [Ca(BA)2]Cl2 and [Mg(BA)2]Cl2 in water at 298.16K
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		[Cu(bipy)3]Cl2 at different temperature in methanol

		M X 104		M^1/2 X102		Λ

		At 278.16k

		0.47645		0.6902535766		52.51322

		0.9375		0.9682458366		50.54949

		1.33612		1.1559065706		48.46655

		2.31258		1.5207169362		48.11274

		3.29412		1.8149710741		47.28669

		4.2181		2.0538013536		46.12627

		6.07935		2.4656337928		43.57623

		7.84929		2.8016584374		42.39017

		9.59692		3.0978896042		42.37525

		11.31844		3.3642889293		41.21492

		12.9981		3.6052877832		41.05325

		14.6636		3.8293080315		40.79284

		16.2758		4.0343277011		40.14703

		17.8555		4.2255768837		39.89397

		19.35471		4.3993988226		39.38921

		At 288.16

		0.436721		0.6608486968		64.56921

		0.853822		0.9240248914		60.26126

		1.289041		1.1353594145		58.41145

		2.256672		1.5022223537		56.06116

		3.227191		1.7964384209		54.981

		4.208566		2.0514789787		52.93112

		5.983052		2.4460278003		48.4987

		7.769249		2.7873372598		48.3116

		9.540011		3.088690823		48.12696

		11.22396		3.3502179034		47.95679

		12.91673		3.5939852532		47.07602

		14.55528		3.8151382675		46.92119

		16.15873		4.0197922832		46.83219

		17.72819		4.2104857202		45.66714

		19.30959		4.3942678571		45.58988

		At 298.16k

		0.4692176		0.6849945985		79.60406

		0.848448		0.921112371		73.71021

		1.295282		1.1381045646		70.25282

		2.27796		1.5092912244		62.99305

		3.207473		1.7909419309		59.71154

		4.15806		2.0391321684		59.69642

		5.947089		2.4386654137		57.48821

		7.716835		2.7779191853		55.73046

		9.459312		3.0755994538		54.60295

		11.15225		3.3394984653		53.87992

		12.82109		3.580654968		52.37927

		14.45266		3.8016654245		52.15878

		16.03556		4.004442533		51.55779

		17.60134		4.1953950946		51.14801

		19.11479		4.3720464316		49.69287

		At 308.16K

		0.429871		0.6556454835		81.59492

		0.86467		0.9298763359		78.24597

		1.299643		1.1400188595		75.72378

		2.225869		1.49193465		73.116

		3.086566		1.7568625444		70.43034

		4.003193		2.0007980908		67.37019

		5.71293		2.3901736339		65.8275

		7.45977		2.7312579519		64.4618

		9.181455		3.0300915828		60.22337

		10.86535		3.2962630356		58.7787

		12.51131		3.5371330198		58.10393

		14.1315		3.7591887423		57.39525

		15.64442		3.9553027697		56.44713

		17.23013		4.1509191753		56.23301

		18.74587		4.3296501013		55.89486

		At 318.16k

		0.4438491		0.6662200087		90.54967

		0.8688477		0.932120003		81.30769

		1.294886		1.1379305778		78.42445

		2.241046		1.497012358		75.4129

		3.159669		1.77754578		73.18127

		4.049694		2.012385152		71.01276

		5.836658		2.415917631		69.44384

		7.560574		2.7496497959		69.18258

		9.256315		3.0424192676		67.36408

		10.90824		3.3027624801		65.22079

		12.54166		3.5414206189		64.2368

		14.11898		3.7575231204		63.16665

		15.67744		3.9594747126		62.89788

		17.18103		4.1450006031		61.52694

		18.69827		4.3241496274		59.93657

		T/K		1/T X10-3		LnKA		KA				0.9985257497		RSQ

		2.78E-01		3.5950532068		5.1357984371		170				-2.9297547324		SLOPE

		2.88E-01		3.470294281		5.5194589152		249.5

		2.98E-01		3.355704698		5.8579331545		350				SLOPE=-2929.75

		3.08E-01		3.2467532468		6.1312264895		460

		3.18E-01		3.1446540881		6.4769723629		650
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The plot of the equivalent conductivity against the square root of molar concentration for [Cu(bipy)3]Cl2 in methanol at different temperatures .
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1/T (K-1) X10-3

Ln (KA)

The plot of Ln (KA) against 1/T for [Cu(bipy)3]Cl2 in methanol at different temperatures.
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		[		[Co(bipy)3]Cl2 at different temperature						rature in methanol

		At 5C=278.16K

		M		M^1/2		Λ		log c		log Λ

		4.40E-01		0.6630233782		75.9919		-0.3569423162		1.8807673032

		8.69E-01		0.9320944158		75.8528		-0.0610801878		1.8799716168

		1.32E+00		1.1506085346		74.8612		0.1218551822		1.8742567844				intercept=

		2.31E+00		1.5206248716		73.1825		0.3640441792		1.8644072414				slope=

		3.27E+00		1.8070971197		70.7396		0.5139629874		1.8496625997

		4.23E+00		2.0578629692		66.5587		0.6268329044		1.8232048309

		6.06E+00		2.4622347573		62.03		0.7826589152		1.7926017812

		7.83E+00		2.7974273896		57.798		0.8935176455		1.7619128107

		9.63E+00		3.1028051824		57.1278		0.9835090163		1.7568474996

		1.14E+01		3.3727288655		54.5677		1.0559628591		1.7369356489

		1.31E+01		3.6156603823		52.8851		1.1163752612		1.7233333299

		1.48E+01		3.8406509865		51.5126		1.1688096862		1.7119134706

		1.64E+01		4.0487899427		50.8617		1.214650491		1.7063908719

		1.79E+01		4.2366732232		49.5051		1.2540499359		1.6946499421

		1.95E+01		4.4178614736		47.7897		1.290424188		1.6793343042

		At 10c=283.16K

		M		M^1/2		Λ		log c		log Λ

		0.41098		0.6410772184		84.116		-0.3861793122		1.9248786123

		0.81814		0.9045109176		83.6527		-0.0871723736		1.9224799629

		1.23789		1.1126050512		79.6095		0.0926820546		1.9009648963				intercept=		1.9097175476

		2.18687		1.4788069516		76.02144		0.3398229669		1.8809360918				slope=		-0.1467179409

		3.12096		1.7666238989		72.5085		0.4942882025		1.8603889209

		4.06694		2.0166655647		68.49929		0.6092677653		1.83568607

		5.86718		2.4222262487		64.7238		0.7684294122		1.8110640072

		7.6466		2.7652486326		62.69923		0.8834683725		1.7972622074

		9.44891		3.0739079362		60.5933		0.9753817124		1.7824246055

		11.1769		3.3431871022		56.5898		1.0483213653		1.7527381591

		12.83815		3.5830364218		55.6869		1.1085024456		1.7457530421

		14.42432		3.7979362817		53.44056		1.1590953485		1.7278710004

		16.0061		4.0007624273		52.75515		1.2042855259		1.7222648622

		17.60139		4.1954010535		51.25323		1.2455469659		1.70972124

		19.14646		4.3756668063		49.6475		1.2820884888		1.6958973845

		At 15c=288.16K

		M		M^1/2		Λ		log c		log Λ

		0.43127		0.6567115044		90.77849		-0.3652507512		1.9579829545

		0.83933		0.9161495511		84.46391		-0.0760672537		1.9266711819				intercept=

		1.28075		1.1317022577		83.27699		0.1074643645		1.9205250195				slope=

		2.27293		1.5076239584		80.19241		0.3565860609		1.9041332654

		3.22404		1.7955611936		78.64449		0.5084004214		1.8956683004

		4.20186		2.0498438965		72.57077		0.6234415782		1.8607617311

		6.00415		2.4503367116		67.52625		0.7784515336		1.8294726323

		7.78326		2.7898494583		63.81468		0.8911615383		1.8049205958

		9.52762		3.0866843052		62.32635		0.9789844274		1.7946716942

		11.26796		3.3567782173		59.75316		1.0518452966		1.7763608776

		12.94879		3.5984427187		57.90715		1.1122291877		1.7627321909

		14.60507		3.8216580171		55.662962		1.1645036428		1.7455663128

		16.23037		4.0286933366		54.56483		1.2103284205		1.7369128065

		17.83061		4.2226306966		53.27832		1.251166201		1.726550522

		19.42695		4.4076013885		52.68829		1.2884046224		1.7217141038

		At 25c=298.16k

		M		M^1/2		Λ		log c		log Λ

		0.43406		0.6588323004		97.6155		-0.3624502339		1.9895187831

		0.86708		0.9311713054		95.79972		-0.0619408311		1.9813642397				intercept=

		1.28019		1.1314548157		93.03996		0.1072744305		1.968669515				slope=

		2.24739		1.4991297476		88.04068		0.3516784441		1.9446833883

		3.18827		1.7855727372		84.58615		0.5035550927		1.9272992582

		4.13207		2.0327493697		80.376		0.6161676701		1.9051263893

		5.88817		2.4265551714		75.2951		0.7699803402		1.8767667144

		7.6365		2.7634217919		70.77658		0.8828943561		1.8498895732

		9.37989		3.062660608		67.36806		0.9721977453		1.8284540411

		11.06018		3.3256848919		65.15311		1.043762195		1.813935151

		12.70471		3.5643667039		63.62553		1.1039647562		1.803631413

		14.29863		3.7813529325		63.12045		1.1552944282		1.8001700864

		15.87249		3.9840293674		60.42126		1.2006450621		1.7811897776

		17.47064		4.1797894684		57.8288		1.2423088147		1.7621441804

		18.97401		4.3559166659		56.25443		1.2781591251		1.7501567285

		At  35c=308.16K						log c

		M		M^1/2		Λ		log c		log Λ

		0.433736		0.6585863649		119.5761		-0.36277453		2.0776443847

		0.83787		0.9153523912		112.4885		-0.0768233592		2.0511081256

		1.24229		1.1145806386		105.9596		0.0942229893		2.0251403102				intercept=

		2.19718		1.4822887708		97.9854		0.3418656372		1.9911613699				slope=

		3.06567		1.75090548		92.67348		0.486525404		1.9669554716

		4.00008		2.0000199999		89.42178		0.6020686771		1.9514433105

		5.78392		2.4049781704		83.21718		0.7622222774		1.9202129947

		7.5198		2.7422253737		78.88162		0.8762062901		1.8969758212

		9.17149		3.0284467966		73.66214		0.9624398969		1.8672443316

		10.85597		3.2948399051		71.58386		1.0356686345		1.854815113

		12.48062		3.5327920969		70.63767		1.0962361603		1.8490363655

		14.0914		3.7538513556		66.11668		1.148954143		1.8203110377

		15.66798		3.9582799295		65.28786		1.1950130085		1.8148324336

		17.19044		4.1461355501		63.44373		1.2352869929		1.8023887082

		18.74054		4.3290345344		60.55205		1.2727821007		1.7821288508

		AT 45C=318.16

		M		M^1/2		Λ		log c		log Λ

		0.372		0.6099180273		131.1782		-0.4294570601		2.1178616673

		0.737779		0.8589406266		122.5629		-0.1320737106		2.0883590284				intercept=

		1.125144		1.0607280519		115.8531		0.0512081086		2.0639076591				slope=

		1.51833		1.23220534		113.0619		0.1813661731		2.0533162795

		2.3563		1.5350244298		105.5827		0.3722305833		2.0235927637

		3.22444		1.7956725759		101.0714		0.5084543		2.0046282814

		4.86375		2.2053911218		93.03011		0.6869712438		1.9686235345

		6.51083		2.5516328106		88.03149		0.8136363559		1.9446380527

		8.128708		2.8510889148		85.92529		0.9100215231		1.9341210066

		9.69769		3.1141114302		78.83169		0.9866682972		1.8967008371

		11.20065		3.3467372171		76.51366		1.0492432265		1.8837389768

		12.92288		3.5948407475		73.77242		1.1113593115		1.8678940301

		14.25646		3.7757727686		71.38007		1.1540116999		1.8535769695

		15.70447		3.9628865742		70.04659		1.1960232843		1.8453869979

		17.08592		4.1335118241		67.13956		1.2326383686		1.8269784908

										RSQ=		0.9870911086

		T/K		1/T		Ln KA		KA		SLOPE=		-2320.8513620642

		278.16		0.0035950532		5.8944		363

		283.16		0.0035315723		6.0161571597		410

		288.16		0.0034702943		6.1944053911		490

		298.16		0.0033539039		6.3543700408		575

		308.16		0.0032450675		6.7452363495		850

		319.16		0.0031332247		6.9469759921		1040

		D				Λ

		36.88				102.4655

		34.7				119.4078

		32.66				132.05

		30.74				156.29225

		28.92				175.7345

		T		1/T		Λ

		278.16		0.0035950532		102.4655

		288.16		0.0034702943		119.4078

		298.16		0.0033539039		132.05

		308.16		0.0032450675		156.29225

		318.16		0.0031430727		175.7345

		T/K		1/T X103		Λ

		2.78E-01		3.5950532068		102.4655

		2.88E-01		3.470294281		119.4078

		2.98E-01		3.3539039442		132.05

		3.08E-01		3.2450674974		156.29225

		3.18E-01		3.1430726678		175.7345

		T/K		1/T X103				KA		λM+2		D				0.9875274343		RSQ

		2.78E-01		3.5950532068				350		52		36.88				-2.5544156775		SLOPE

		2.88E-01		3.470294281				510		53		34.7

		2.98E-01		3.3539039442				600		55		32.66

		3.08E-01		3.2450674974				850		61		30.74

		3.18E-01		3.1430726678				1150		63		28.92

		1/T X103		log Λ		Λ

		3.959		2.0105776636		102.4655

		3.4702		2.0770326969		119.4078

		3.353		2.1207384055		132.05

		3.245		2.1939374434		156.29225

		3.143		2.2448570301		175.7345

		T/K		log Λ		Λ

		2.78E+02		2.0105776636		102.4655

		2.88E+02		2.0770326969		119.4078

		2.98E+02		2.1207384055		132.05

		3.08E+02		2.1939374434		156.29225

		3.18E+02		2.2448570301		175.7345

		The value of intercept and slope from plot of log Λ against temperature for [Co(bipy)3]Cl2 in methanol

		methanol at different temperatures.

		T/K		278		288		298		308		318

		INTER		1.8817391549		1.9340981301		1.9771819286		2.040986046		2.0730847647

		SLOPE		-0.1358325686		-0.1513399043		-0.1550174503		-0.1821378921		-0.177764472

		T		1/T		Λ		Log Λ

		278.16		0.0035950532		102.4655		2.0105776636

		288.16		0.0034702943		119.4078		2.0770326969

		298.16		0.0033539039		132.05		2.1207384055

		308.16		0.0032450675		156.29225		2.1939374434

		318.16		0.0031430727		175.7345		2.2448570301

		η X 102		Λ		Ln KA		1/D		D

		0.7261		102.4655		5.8579331545		0.0271149675		36.88

		0.6244		119.4078		6.2344107257		0.0288184438		34.7

		0.5442		132.05		6.3969296552		0.0306184936		32.66

		0.4742		156.29225		6.7452363495		0.0325309044		30.74

		0.4174		175.7345		7.0475172214		0.0345781466		28.92

		D		Λη

		36.88		74.40019955

		34.7		74.55823032

		32.66		71.86161

		30.74		74.11378495

		28.92		73.3515803

		[1+β(t-25)]		Λ

		0.53		102.4655

		0.765		119.4078		slope=		78.052106383				intercept=		59.137903617

		1		132.05

		1.235		156.29225

		1.47		175.7345

		KA		Log KA		1/D

		350		2.5440680444		0.0271149675

		510		2.7075701761		0.0288184438

		600		2.7781512504		0.0306184936

		850		2.9294189257		0.0325309044

		1150		3.0606978404		0.0345781466
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figure(3.5):The plot of the equivalent conductivity against the square root of molar concentration for [Co(bipy)3]Cl2 in methanol at different temperatures
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Ln KA

1/T (K-1)
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The plot of Ln (KA) against 1/T for [Co(bipy)3]Cl2 in methanol at different temperatures.
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1/T (K-1) X 103
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Figure(3.8):  The plot of Ln (KA) against 1/T for [Co(bipy)3]Cl2 in methanol at different temperatures.
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Viscosity X 102

Equivalent conductivity

Figure(3.7): Equivalent conductivity  against viscosity
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The plot of Log eguivalent conductivity of [Co(bipy)3]Cl2 in methanol at different temperatures against temperatures.
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Figure(3.10): The plot of walden product against 1/D for [Co(bipy)3]Cl2 in methanol at different temperatures.
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Figure(3.6):The plot of effect of temperature on equivalent conductivity of [Co(bipy)3]Cl2 in methanol.
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The plot of Ln KA against 1/D in methanol at different temperatures.
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Figure(3.11):The plot of Log equivalent conductivity against Log concentration
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Figure(3.9):The plot of Log KA against 1/D in methanol at different temperatures.
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Figure 1 :Complexes of Transition metals with Bipyridyl in water at 298.16K
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Figure 2 :Complexes of some Transition metals                  with Bipyridyl in absolute ethanol at 298.16K
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Figure 3 :Complexes of Transition metals with Bipyridyl in water at 298.16K
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Λ EQ.CON.

Square root of molar concentration

Equivalent conductivity

[Cu(bip)3]Cl2 in absolute methanol at 298.16K
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Equivalent conductivity

[Mn(bip)3]Cl2 in absolute methanol at 298.16K
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Square root of molar concentration

Equivalent conductivity

Figure 3 :Complexes of some transition metals with Bipyridyl in absolute methanol at 298.16K
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		M		M^1/2		Eg.Con.

		1.16E-04		0.0107872842		170.1867

		2.31E-04		0.0151986842		169.0973

		4.98E-04		0.0223159136		126.5078

		7.52E-04		0.0274226184		112.8283

		1.22E-03		0.0349857114		93.2954

		1.71E-03		0.0413521463		75.059

		2.16E-03		0.0464758002		64.1611

		2.63E-03		0.0512835256		60.1435

		3.07E-03		0.0554075807		58.7795

		3.51E-03		0.059245253		55.3892

		3.93E-03		0.0626897121		53.0691

		4.27E-03		0.065345237		50.5692

		4.63E-03		0.0680441033		50.4335

		5.03E-03		0.0709224929		48.0682

		5.42E-03		0.0736206493		46.6791

		M		M^1/2		Eg.Con.

		1.17E-04		0.0108166538		158.8351

		2.28E-04		0.0150996689		149.4863

		5.03E-04		0.0224276615		115.7972

		7.73E-04		0.0278028775		103.5546

		1.24E-03		0.0352136337		88.5055

		1.71E-03		0.0413521463		75.8492

		2.19E-03		0.0467974358		68.9344

		2.61E-03		0.0510881591		65.6218

		3.06E-03		0.0553172667		60.7298

		3.51E-03		0.059245253		57.7232

		3.93E-03		0.0626897121		54.8982

		4.36E-03		0.0660302961		53.0299

		4.79E-03		0.0692098259		51.0983

		5.21E-03		0.0721803297		49.4095

		5.55E-03		0.0744983221		48.1511

		1.47E-04		0.0121243557		228.1272

		2.80E-04		0.0167332005		191.9759

		5.65E-04		0.0237697286		147.4259

		8.51E-04		0.0291719043		127.6729

		1.38E-03		0.0371483512		103.975

		1.91E-03		0.0437035468		90.88236

		2.42E-03		0.0491934955		83.96534

		2.91E-03		0.0539444158		75.20528

		3.39E-03		0.0582237065		70.8075

		3.87E-03		0.0622093241		66.49384

		4.34E-03		0.0658786764		63.79588

		4.80E-03		0.0692820323		61.97781

		5.25E-03		0.0724568837		58.42554

		5.69E-03		0.0754320887		56.38345

		6.15E-03		0.0784219357		54.01813

		M		M^1/2		Eg.Con.

		1.36E-04		0.0116619038		242.5985

		2.59E-04		0.0160934769		210.6492

		5.46E-04		0.0233666429		163.031

		8.23E-04		0.0286879766		141.9466

		1.36E-03		0.0368781778		115.4386

		1.88E-03		0.0433589668		101.9969

		2.38E-03		0.0487852437		90.9984

		2.86E-03		0.0534789678		82.9328

		3.34E-03		0.0577927331		77.5271

		3.82E-03		0.0618061486		73.8748

		4.29E-03		0.0654980916		71.7121

		4.75E-03		0.0689202438		69.2474

		5.19E-03		0.0720416546		65.1227

		5.63E-03		0.0750333259		62.2162

		6.06E-03		0.0778460018		59.7657

		M		M^1/2		Eg.Con.

		1.41E-04		0.0118570654		178.544

		2.76E-04		0.0166132477		165.7149

		5.49E-04		0.023430749		133.0149

		8.35E-04		0.0288963666		113.5429

		1.37E-03		0.037013511		92.62307

		1.88E-03		0.0433589668		82.49194

		2.39E-03		0.0488876262		73.94173

		2.89E-03		0.0537587202		68.17699

		3.38E-03		0.0581377674		62.20807

		3.86E-03		0.0621288983		59.52389

		4.32E-03		0.0657267069		55.86308

		4.78E-03		0.0691375441		53.44515

		5.23E-03		0.0723187389		51.89989

		5.65E-03		0.0751664819		50.18475

		6.08E-03		0.0779743548		49.15952

		M		M^1/2		Eg.Con.

		1.23E-04		0.0110905365		210.5194

		2.46E-04		0.0156843871		187.3679

		5.24E-04		0.0228910463		142.353

		7.94E-04		0.0281780056		122.2569

		1.32E-03		0.0363318042		100.0778

		1.84E-03		0.0428952212		86.70303

		2.35E-03		0.0484767986		79.62018

		2.85E-03		0.0533853913		72.68057

		3.34E-03		0.0577927331		67.27909

		3.82E-03		0.0618061486		62.6912

		4.29E-03		0.0654980916		59.95268

		4.75E-03		0.0689202438		58.72031

		5.21E-03		0.0721803297		55.30759

		5.57E-03		0.0746324326		54.58216

		6.00E-03		0.0774596669		53.68036
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25oc

28oc

33oc

37oc

45oc

Sguare root of molar concentration

Eguivalent conductivity

Conductivity of barbituric acid at different temperature
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		[Co(bipy)3]Cl2  in

		Mixed Solvents (Iso-propanol - water mixture)

		M x104		M^1/2 x102		Λ		Log C		Log Λ

		10% Iso-propanol

		0.417399		0.6460642383		108.0367		-0.3794485957		2.0335713101

		0.820766		0.9059613678		107.3017		-0.0857806424		2.0306066026

		1.278834		1.1308554284		106.8452		0.1068141742		2.0287550163

		2.199509		1.4830741721		104.1429		0.3423257434		2.017629667

		3.105682		1.762294527		100.7679		0.492156985		2.003322208

		3.996061		1.9990150074		98.5725		0.6016321091		1.9937557713

		5.713059		2.3902006192		96.7304		0.7568687091		1.9855629837

		7.345938		2.7103390932		96.6201		0.8660472586		1.9850674826

		8.996833		2.9994721202		95.895		0.9540896591		1.9817959635

		10.61589		3.2582034927		94.3615		1.0259564098		1.9747948359

		12.20906		3.4941465338		94.0601		1.086682228		1.9734054361

		13.748		3.7078295538		91.2305		1.1382395235		1.9601400551

		15.28281		3.9093234709		91.2097		1.1842032139		1.9600410273

		16.7747		4.0956928596		90.42413		1.224654762		1.956284339

		18.23972		4.2707985202		90.0068		1.2610181671		1.9542753216

		20% Iso-propanol

		0.318815		0.5646370516		83.16284		-0.4964612536		1.919929312

		0.643688		0.8023016889		81.4626		-0.1913245872		1.9109582671

		0.979837		0.9898671628		80.62193		-0.008846165		1.9064531905

		1.688313		1.2993509918		80.32375		0.2274529645		1.9048439758

		2.402854		1.5501141893		79.41457		0.3807273834		1.8999001887

		3.09239		1.7585192635		79.00706		0.4902942602		1.8976659012

		4.434843		2.1059066931		78.65327		0.6468782498		1.8957167831

		5.752486		2.3984340725		78.45186		0.7598555704		1.8946032446

		7.056645		2.6564346406		77.66859		0.8485982698		1.890245421

		8.322141		2.8848121256		77.31369		0.9202350697		1.8882564016

		9.525657		3.0863663101		76.46886		0.9788949394		1.8834846158

		10.76189		3.2805319691		74.92325		1.0318885487		1.8746166078

		11.99035		3.4627084775		74.87225		1.0788318604		1.8743208844

		13.17793		3.6301418705		74.7233		1.1198471963		1.8734560434

		14.34391		3.787335475		74.53193		1.1566675516		1.8723423674

		16.3133		4.0389726417		74.331		1.2125418229		1.8711699756

		30% Iso-propanol

		0.396755		0.6298849101		64.09958		-0.4014775915		1.8068551839

		0.794858		0.8915480918		60.73033		-0.0997104504		1.783405641

		1.22106		1.105015837		60.5839		0.0867370047		1.782357227

		2.105188		1.4509266005		60.3799		0.3232908858		1.7808923894

		2.991279		1.7295314394		60.16882		0.4758569221		1.7793714944

		3.841603		1.9600007653		59.92737		0.5845124819		1.7776252185

		5.423129		2.3287612587		56.86036		0.7342499351		1.754809605

		7.011013		2.6478317545		56.57757		0.8457807724		1.7526442906

		8.591934		2.9312000955		56.47005		0.9340909323		1.7518181723

		10.09973		3.1780072372		56.44492		1.0043097638		1.7516248618

		11.5837		3.4034835096		55.8423		1.0638473014		1.7469632975

		13.05719		3.6134733983		54.27485		1.1158497237		1.7345986319

		14.47301		3.8043409416		54.22446		1.1605588622		1.7341952357

		15.8983		3.9872672346		53.83292		1.2013506878		1.7310479374

		17.30345		4.1597415785		52.82961		1.2381327024		1.7228774046

		40% Iso-propanol

		0.41372		0.6432106964		51.36821		-0.383293484		1.7106944324

		0.853458		0.9238279061		50.79576		-0.0688178463		1.7058274626

		1.27879		1.130835974		50.55214		0.1067992315		1.7037395451

		2.1749		1.4747542168		49.60372		0.3374392933		1.6955142474

		3.051528		1.74686233		49.34481		0.4845173593		1.6932414811

		3.878482		1.9693861988		49.18144		0.5886617802		1.6918012404

		4.708237		2.1698472296		47.95182		0.6728583159		1.6808050954

		6.314013		2.5127699855		47.81389		0.8003054717		1.6795540781

		7.871267		2.8055778371		47.0944		0.8960446443		1.6729692682

		9.471186		3.0775292038		46.74344		0.9764043656		1.6697206704

		11.01124		3.3183188515		46.28342		1.0418362286		1.6654254426

		12.53003		3.5397782416		45.80889		1.0979521108		1.6609497685

		14.01301		3.7433955174		45.54075		1.1465314319		1.6584001786

		15.47672		3.9340462631		44.92232		1.1896789255		1.6524621772

		16.88974		4.1097128853		44.242		1.2276229641		1.6458347514

		50% Iso-propanol

		0.628755		0.7929407292		42.50902		-0.2015185483		1.6284810929

		1.191399		1.0915122537		42.23002		0.0760572312		1.6256212871

		1.819909		1.3490400291		42.18009		0.2600496727		1.6251075021

		2.666689		1.633		41.58		0.4259723695		1.618884485

		3.282864		1.8118675448		41.5565		0.5162528915		1.618638963

		4.689739		2.1655805226		41.28414		0.6711486734		1.6157832421

		6.083088		2.4663916964		41.28002		0.7841240992		1.615739899

		6.791236		2.606		40.0008		0.8319488228		1.6020686771

		8.752191		2.958410215		38.1563		0.9421167867		1.5815662547

		10.099684		3.178		37.78076		1.0043077857		1.57727069

		11.35645		3.3699332338		37.5		1.0552425931		1.5740312677

		13.89739		3.7279203318		37.40168		1.1429332452		1.5728911102

		14.8225		3.85		36.68		1.170921459		1.564429327

		16.37746		4.0469074613		36.55603		1.2142465474		1.5629590251

		18.85864		4.3426535667		36.47449		1.2755103702		1.5619892281

		60% Iso-popanol

		0.655006		0.8093244096		37.25402		-0.1837547218		1.5711731434

		1.313218		1.1459572418		37.22925		0.1183368269		1.5708842872

		1.956048		1.3985878592		36.37094		0.2913795079		1.5607545255

		2.50619		1.5830950698		36.0008		0.3990139928		1.5563121516

		3.301015		1.8168695605		36.17685		0.5186474978		1.5584307492

		4.024036		2.006		35.99		0.6046618574		1.5561818467

		4.721456		2.1728911616		35.97099		0.6740759468		1.5559523907

		6.11387		2.4726241122		34.53896		0.7863162		1.5383092564

		8.664315		2.943520851		32.32161		0.9377342331		1.5094929857

		9.634816		3.104		32.008		0.9838434252		1.5052585384

		11.15627		3.3401002979		31.69805		1.0475190164		1.5010325461

		13.017664		3.608		30.598		1.1145330577		1.4856930403

		14.6813		3.831618457		28.89908		1.1667645132		1.4608840172

		16.056049		4.007		28.55078		1.2056386849		1.4556179776

		17.19657		4.1468747268		28.26667		1.2354418319		1.4512746488

		19.67348		4.4354796809		27.86601		1.2938811881		1.4450747886

		70% Iso-propanol

		0.359537		0.5996140425		36.46155		-0.4442564097		1.5618351268

		0.6957215		0.8340992147		35.18734		-0.1575645754		1.5463864374

		1.073468		1.0360830083		33.7217		0.0307891027		1.5279094604

		1.947792		1.3956331896		32.48773		0.2895425778		1.5117193671

		2.804532		1.6746736996		31.69435		0.4478603997		1.5009818495

		3.696025		1.9225048765		30.81894		0.5677349001		1.4888176973

		5.312383		2.3048607333		29.69773		0.7252893783		1.4727232545

		6.968855		2.6398588977		28.76319		0.8431614283		1.4588370501

		8.581837		2.9294772571		27.71306		0.9335802615		1.442684482

		10.10344		3.1785908828		25.30316		1.0044692667		1.4031747617

		11.5978		3.4055542867		24.96694		1.0643756152		1.3973653176

		13.10641		3.6202776137		24.95147		1.1174837496		1.3970961369

		14.59253		3.8200170157		24.68674		1.1641305948		1.3924637431

		16.06059		4.0075665933		24.6365		1.2057614954		1.3915790096

		17.48795		4.1818596342		23.6817		1.2427389029		1.3744128752

		80% Iso-propanol

		0.348908		0.5906843489		27.76508		-0.4572890726		1.4434989292

		0.755883		0.8694153208		27.50239		-0.1215454219		1.4393704363

		1.148232		1.0715558782		25.788888		0.060029646		1.411432616

		2.052845		1.432775279		25.32204		0.3123561592		1.4034986905

		2.965945		1.7221919173		23.97716		0.4721630933		1.3797977413

		3.794342		1.947907082		23.39693		0.5791364731		1.3691588757

		5.449417		2.3343986378		21.74642		0.7363500422		1.3373877715

		7.077213		2.6603031782		21.27807		0.8498622666		1.3279322333

		8.6435		2.9399829931		20.6234		0.9366896363		1.3143602652

		10.21898		3.1967139378		20.35309		1.0094075492		1.308630353

		11.75416		3.4284340449		19.17231		1.0701915981		1.2826744426

		13.25632		3.6409229599		18.99818		1.1224229792		1.2787119981

		14.71763		3.8363563442		18.53184		1.1678378806		1.2679185419

		16.14224		4.0177406586		17.78983		1.2079638		1.250171798

		17.55267		4.1895906721		16.69574		1.2443431879		1.2226056729

		90% Iso-propanol

		0.4176388		0.6462497969		22.10777		-0.3791991608		1.3445449377

		0.8201622		0.9056280694		21.28483		-0.0861002505		1.3280701859

		1.153836		1.0741675847		17.24514		0.0621440849		1.2366667244

		1.988978		1.4103113132		15.93858		0.2986299794		1.2024496266

		2.859934		1.6911339391		15.51034		0.4563560108		1.190621318

		3.728382		1.9309018618		14.34493		0.5715204026		1.1566984333

		5.311058		2.3045732794		13.72805		0.7251810442		1.1376088523

		6.892023		2.6252662722		13.44046		0.8383467181		1.1284141327

		8.505799		2.9164702982		12.86298		0.9297151157		1.1093415944

		10.06107		3.1719189775		12.36665		1.0026441706		1.0922520696

		11.62928		3.4101730161		12.20291		1.0655528272		1.0864634082

		13.13887		3.624757923		12.19236		1.1185580156		1.0860877775

		14.59988		3.8209789322		12.19143		1.1643492862		1.0860546494

		16.0365		4.0045599009		11.87018		1.2051095886		1.0744573047

		17.41482		4.1731067564		11.7082		1.2409189899		1.0684901325

								0

				10%		20%		30%		40%		50%		60%		70%

		slope=		-0.0528831046		-0.027448231		-0.0453193872		-0.0396228853		-0.0530358891		-0.0958676461		-0.1146637942

		intercept=		2.0265514108		1.9088185035		1.7904265305		1.7058471419		1.6358557699		1.5907087587		1.5345765887

				80%		90%

		slope  =		-0.1266358731		-0.1715924588

		intercept=		1.4218373172		1.2720546431

		Table(3.10):The equivalent conductivity (Siemens cm2.equiv.-1 with the molar concentration for

		[Co(bipy)3]Cl2  in				different percentage of				of Iso-propanol water mixtures.								at 298.16K

		10% Iso-propanol				20% Iso-propanol				30% Iso-propanol				40% Iso-propanol				50% Iso-propanol

		M x104		Λ		M x104		Λ		M x104		Λ		M x104		Λ		M x104		Λ

		0.417399		108.0367		0.318815		83.16284		0.396755		64.09958		0.41372		51.36821		0.628755		42.50902

		0.820766		107.3017		0.643688		81.4626		0.794858		60.73033		0.853458		50.79576		1.191399		42.23002

		1.278834		106.8452		0.979837		80.62193		1.22106		60.5839		1.27879		50.55214		1.819909		42.18009

		2.199509		104.1429		1.688313		80.32375		2.105188		60.3799		2.1749		49.60372		2.666689		41.58

		3.105682		100.7679		2.402854		79.41457		2.991279		60.16882		3.051528		49.34481		3.282864		41.5565

		3.996061		98.5725		3.09239		79.00706		3.841603		59.92737		3.878482		49.18144		4.689739		41.28414

		5.713059		96.7304		4.434843		78.65327		5.423129		56.86036		4.708237		47.95182		6.083088		41.28002

		7.345938		96.6201		5.752486		78.45186		7.011013		56.57757		6.314013		47.81389		6.791236		40.0008

		8.996833		95.895		7.056645		77.66859		8.591934		56.47005		7.871267		47.0944		8.752191		38.1563

		10.61589		94.3615		8.322141		77.31369		10.09973		56.44492		9.471186		46.74344		10.099684		37.78076

		12.20906		94.0601		9.525657		76.46886		11.5837		55.8423		11.01124		46.28342		11.35645		37.5

		13.748		91.2305		10.76189		74.92325		13.05719		54.27485		12.53003		45.80889		13.89739		37.40168

		15.28281		91.2097		11.99035		74.87225		14.47301		54.22446		14.01301		45.54075		14.8225		36.68

		16.7747		90.42413		13.17793		74.7233		15.8983		53.83292		15.47672		44.92232		16.37746		36.55603

		18.23972		90.0068		14.34391		74.53193		17.30345		52.82961		16.88974		44.242		18.85864		36.47449

						16.3133		74.331

		60% Iso-popanol				70% Iso-propanol				80% Iso-propanol				90% Iso-propanol

		M x104		Λ		M x104		Λ		M x104		Λ		M x104		Λ

		0.655006		37.25402		0.359537		36.46155		0.348908		27.76508		0.417399		22.10777

		1.313218		37.22925		0.6957215		35.18734		0.755883		27.50239		0.820766		21.28483

		1.956048		36.37094		1.073468		33.7217		1.148232		25.788888		1.278834		17.24514

		2.50619		36.0008		1.947792		32.48773		2.052845		25.32204		2.199509		15.93858

		3.301015		36.17685		2.804532		31.69435		2.965945		23.97716		3.105682		15.51034

		4.024036		35.99		3.696025		30.81894		3.794342		23.39693		3.996061		14.34493

		4.721456		35.97099		5.312383		29.69773		5.449417		21.74642		5.713059		13.72805

		6.11387		34.53896		6.968855		28.76319		7.077213		21.27807		7.345938		13.44046

		8.664315		32.32161		8.581837		27.71306		8.6435		20.6234		8.996833		12.86298

		9.634816		32.008		10.10344		25.30316		10.21898		20.35309		10.61589		12.36665

		11.15627		31.69805		11.5978		24.96694		11.75416		19.17231		12.20906		12.20291

		13.017664		30.598		13.10641		24.95147		13.25632		18.99818		13.748		12.19236

		14.6813		28.89908		14.59253		24.68674		14.71763		18.53184		15.28281		12.19143

		16.056049		28.55078		16.06059		24.6365		16.14224		17.78983		16.7747		11.87018

		17.19657		28.26667		17.48795		23.6817		17.55267		16.69574		18.23972		11.7082

		19.67348		27.86601
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Figure(3.12):  The plot of the equivalent conductivity against the square root of molar concentration for [Co(bipy)3]Cl2 in different percentages of Iso- propanol water mixture at 298.16K.
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		0.00668		127.3195		2.1048949244		-2.1752235375

		0.00968		126.2536		2.1012437705		-2.0141246427

		0.01176		125.3523		2.0981323069		-1.9295926783

		0.01559		124.1071		2.0937966276		-1.8071538848

		0.01855		123.8847		2.0930176735		-1.731656086

		0.02114		123.2709		2.0908605668		-1.674895017

		0.02519		123.1477		2.090426305		-1.5987718325

		0.0287		121.6117		2.0849753595		-1.5421181033

		0.03177		121.3196		2.0839309697		-1.4979827852

		0.03437		121.1443		2.0833029848		-1.4638204679				-0.0523653902		slope

		0.03674		118.9682		2.0754308907		-1.434860848

		0.03899		118.6932		2.0744258387		-1.4090467648

		0.04122		118.6272		2.0741842797		-1.3848920126

		0.04326		118.3537		2.0731818395		-1.3639134849

		0.04519		117.403		2.0696791946		-1.3449576587

		0.04697		117.0421		2.0683421054		-1.3281794398

		0.04866		117.0314		2.0683024004		-1.3128278954

		0.05025		116.376		2.0658634258		-1.2988639339

		0.05181		113.6102		2.0554173244		-1.2855864077

		0.05332		111.5648		2.0475271912		-1.2731098593

		9.60E-05		0.0097960196		137.8532		2.1394168519		-4.0179007092

		1.91E-04		0.0138094171		136.1669		2.1340715503		-3.719649307

		2.81E-04		0.0167481342		135.3862		2.1315743987		-3.5520671344

		3.72E-04		0.0192989637		134.007		2.1271274848		-3.4289320214

		5.55E-04		0.0235563155		132.2342		2.1213437921		-3.2557852752

		7.31E-04		0.0270307233		131.2112		2.1179709074		-3.1362846675

		8.98E-04		0.0299629772		130.8593		2.1168045928		-3.0468300737						slope=		-0.0372041593

		1.07E-03		0.0326496554		130.2322		2.1147183771		-2.9722427953

		1.23E-03		0.0350699301		130.1242		2.1143580725		-2.9101301985						1.998512087

		1.39E-03		0.0373229152		129.7007		2.11294232		-2.8560488836

		1.55E-03		0.0393700394		129.2225		2.1113381389		-2.8096683018

		1.71E-03		0.0413037529		129.2084		2.1112907486		-2.7680209732

		1.86E-03		0.0431045241		126.5731		2.1023414169		-2.7309542903

		2.01E-03		0.044810713		125.931		2.100132652		-2.6972362915

		2.08E-03		0.0456349647		124.5965		2.0955058429		-2.6814045628

		2.15E-03		0.0464079735		124.2994		2.0944690323		-2.6668147919

		2.23E-03		0.0471805044		123.0307		2.090013495		-2.65247484

		2.30E-03		0.0479374593		122.5381		2.0882711421		-2.6386499756

		2.37E-03		0.0486600452		121.896		2.0859894545		-2.6256549838

		2.44E-03		0.0493558507		121.5147		2.084628819		-2.613322716



10%

20%

30%

40%

50%

60%

70%

80%

90%

Log concentration

Log equivalent conductivity

Figure(3.17): The plot of Log cocentration against Log eguivalent conductivity of [Co(bipy)3]Cl2 in Iso-propanol water mixture at 298.16K.
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_1305274152.unknown

_1305273909.xls
تخطيط1

		3.4698126301

		3.3534540577

		3.2765399738

		3.223726628

		3.1426775613



1/T X 103 (K-1)

ln KA

7.8792914851

8.1515162796

8.4634713294

8.7762692248

8.9782670688



Sheet1

		CON.^1/2		Λ EQ.CON.				LOG C		LOG Λ

		0.00668		127.3195		0.0000446224		-4.350447075		2.1048949244

		0.00968		126.2536		0.0000937024		-4.0282492854		2.1012437705

		0.01176		125.3523		0.0001382976		-3.8591853565		2.0981323069

		0.01559		124.1071		0.0002430481		-3.6143077696		2.0937966276

		0.01855		123.8847		0.0003441025		-3.4633121721		2.0930176735

		0.02114		123.2709		0.0004468996		-3.3497900341		2.0908605668

		0.02519		123.1477		0.0006345361		-3.197543665		2.090426305

		0.0287		121.6117		0.00082369		-3.0842362065		2.0849753595

		0.03177		121.3196		0.0010093329		-2.9959655703		2.0839309697

		0.03437		121.1443		0.0011812969		-2.9276409357		2.0833029848

		0.03674		118.9682		0.0013498276		-2.8697216961		2.0754308907

		0.03899		118.6932		0.0015202201		-2.8180935296		2.0744258387

		0.04122		118.6272		0.0016990884		-2.7697840251		2.0741842797

		0.04326		118.3537		0.0018714276		-2.7278269698		2.0731818395

		0.04519		117.403		0.0020421361		-2.6899153173		2.0696791946

		0.04697		117.0421		0.0022061809		-2.6563588796		2.0683421054		Cu in water

		0.04866		117.0314		0.0023677956		-2.6256557908		2.0683024004		-0.0261826951		SLOPE=		0

		0.05025		116.376		0.0025250625		-2.5977278678		2.0658634258		1.9990166892		itercept=

		0.05181		113.6102		0.0026842761		-2.5711728154		2.0554173244

		0.05332		111.5648		0.0028430224		-2.5462197185		2.0475271912						1

		0.0063		112.0472		0.00003969		-4.4013189011		2.0494010082

		0.0088		108.4793		0.00007744		-4.1110346557		2.0353468741

		0.0136		107.4653		0.00018496		-3.7329221833		2.0312682554

		0.0168		104.2258		0.00028224		-3.5493814365		2.0179752373

		0.0218		103.0188		0.00047524		-3.3230870128		2.0129164868

		0.0255		102.4835		0.00065025		-3.1869196391		2.0106539489

		0.0288		101.8791		0.00082944		-3.0812150245		2.0080850998

		0.0319		101.3502		0.00101761		-2.9924186339		2.00582461

		0.0345		101.026		0.00119025		-2.9243618099		2.004433158

		0.0368		99.9887		0.00135424		-2.8683043627		1.999950922

		0.039		99.6607		0.001521		-2.8178707859		1.9985239333

		0.0407		99.2752		0.00165649		-2.7808111815		1.9968407707

		0.0425		98.1048		0.00180625		-2.7432221399		1.9916902567

		0.0442		97.4043		0.00195364		-2.7091554613		1.9885781296

		0.046		97.1656		0.002116		-2.6744843366		1.9875125368				Ni

		0.0475		95.25666		0.00225625		-2.6466127808		1.9788953497		slope=		-0.0438181938		0

		0.049		80.3688		0.002401		-2.6196078399		1.9050874839		intercept=		1.8643229021

		0.00683		135.8596		0.0000466489		-4.3311585926		2.1330903316

		0.00948		132.1244		0.0000898704		-4.0463833253		2.1209830281

		0.01345		129.767		0.0001809025		-3.7425554313		2.1131642646

		0.01651		127.0481		0.0002725801		-3.5645058535		2.1039681746

		0.01899		125.745		0.0003606201		-3.4429500705		2.0994907252

		0.02303		124.1701		0.0005303809		-3.2754121241		2.0940170309

		0.02631		122.2592		0.0006922161		-3.1597583038		2.0872815497

		0.02915		121.1878		0.0008497225		-3.0707228818		2.0834589015						-0.0407259368

		0.03169		120.2049		0.0010042561		-2.9981555216		2.0799221715

		0.03395		119.1005		0.0011526025		-2.9383204428		2.0759135847

		0.03607		118.8622		0.0013010449		-2.8857077154		2.0750437643

		0.03804		118.8286		0.0014470416		-2.8395189835		2.0749209804

		0.03986		118.2094		0.0015888196		-2.7989254113		2.072652013

		0.04153		117.6993		0.0017247409		-2.7632761378		2.0707738799

		0.04327		117.51		0.0018722929		-2.7276262096		2.0700748263

		0.04517		116.96		0.0020403289		-2.6902998189		2.0680373596

		0.04691		116.025		0.0022005481		-2.6574691341		2.0645515771				Co

		0.04797		116		0.0023011209		-2.6380605631		2.0644579892				SLOPE=		-0.0407259368

														intercept=		1.9582168367

		0.006		170.0812		0.000036		-4.4436974992		2.2306563113

		0.00849		164.4537		0.0000720801		-4.1421846195		2.216043649

		0.01174		162.5464		0.0001378276		-3.8606638062		2.2109773554

		0.01452		162.498		0.0002108304		-3.6760667673		2.2108480201

		0.01673		161.9858		0.0002798929		-3.5530081181		2.2094769451

		0.0201		158.6125		0.00040401		-3.3936078852		2.2003374104

		0.02298		157.0733		0.0005280804		-3.2772999513		2.1961023681

		0.02543		156.8931		0.0006466849		-3.1893072796		2.1956038442

		0.02763		155.0116		0.0007634169		-3.1172382302		2.190364199

		0.0297		154.3696		0.00088209		-3.0544871014		2.1885617788

		0.03154		152.3454		0.0009947716		-3.002276622		2.1828293454

		0.03326		150.7312		0.0011062276		-2.9561555102		2.1782031567

		0.03486		143.4436		0.0012152196		-2.9153452345		2.1566811762

		0.03636		141.8609		0.0013220496		-2.8787522509		2.1518627108				Mn

		0.03784		138.9429		0.0014318656		-2.8440977445		2.1428363592				SLOPE=		-0.0446123509

														intercept=		2.0411464343

		0.007224		21.39516		0.0000521862		-4.2824445254		1.3303155386

		0.00997		21.09197		0.0000994009		-4.0026096834		1.3241171449

		0.014117		21.0833		0.0001992897		-3.7005151706		1.3239385885

		0.017179		20.9331		0.000295118		-3.5300042406		1.3208335481

		0.023763		20.8267		0.0005646802		-3.248197464		1.3186204612

		0.0271		20.4726		0.00073441		-3.1340614183		1.3111730011

		0.029996		20.22296		0.00089976		-3.0458733101		1.3058447228

		0.03258		19.93003		0.0010614564		-2.9740978401		1.2995079524

		0.03498		19.9194		0.0012236004		-2.9123603897		1.2992762527

		0.037176		19.35523		0.001382055		-2.8594746811		1.2867983364

		0.03919		18.8796		0.0015358561		-2.813649473		1.2759927887

		0.041088		18.5134		0.0016882237		-2.7725699959		1.2674861846				Cu in eth

		0.042829		18.33344		0.0018343232		-2.7365241314		1.2632439616				-0.0421160947		slope

		0.044507		18.05169		0.001980873		-2.7031433568		1.2565178668				intercept=		1.1643159311

		0.00643		31.70188		0.0000413449		-4.3835780542		1.5010850177

		0.00905		28.99547		0.0000819025		-4.0867028416		1.4623301528

		0.01116		27.80913		0.0001245456		-3.9046716108		1.4441874023

		0.01465		26.79241		0.0002146225		-3.6683247506		1.4280117805

		0.01745		26.10748		0.0003045025		-3.5164091374		1.416764954

		0.01974		25.75788		0.0003896676		-3.4093057033		1.4109101156

		0.02352		24.29633		0.0005531904		-3.2571253652		1.3855406777

		0.02661		23.54136		0.0007080921		-3.1499102509		1.3718315487

		0.02949		23.22212		0.0008696601		-3.0606504549		1.3659018649

		0.03197		22.26017		0.0010220809		-2.9905147275		1.3475284767

		0.03416		20.81798		0.0011669056		-2.932964276		1.318438587

		0.03625		20.30478		0.0013140625		-2.8813839782		1.3075982883

		0.03824		19.72026		0.0014622976		-2.8349642328		1.2949126366

		0.040059		19.19416		0.0016047235		-2.7945997926		1.2831691107				SLOPE=		-0.13203505

		0.04177		18.94179		0.0017447329		-2.7582710495		1.2774210175		Ni IN ETH		intercept=		0.9375209639

		0.00657		25.1023		0.0000431649		-4.3648692609		1.3997135156

		0.009254		24.8149		0.0000856365		-4.0673410097		1.3947125294

		0.01136		22.7917		0.0001290496		-3.8892433372		1.3577767198

		0.01503		22.2395		0.0002259009		-3.6460820388		1.347125019

		0.01789		21.8399		0.0003200521		-3.4947793189		1.3392506455

		0.02036		21.0062		0.0004145296		-3.3824444527		1.3223474961

		0.02438		20.1453		0.0005943844		-3.2259325974		1.3041737392

		0.02777		19.8675		0.0007711729		-3.1128482405		1.2981432217

		0.030634		19.2382		0.000938442		-3.027592584		1.2841644353

		0.03326		18.9426		0.0011062276		-2.9561555102		1.2774395886

		0.03563		18.4626		0.0012694969		-2.8963683553		1.2662928606

		0.03777		18.3719		0.0014265729		-2.8457060303		1.2641540728

		0.0398		17.5409		0.00158404		-2.8002338559		1.2440518727

		0.04169		17.4864		0.0017380561		-2.7599362097		1.2427004086

		0.04346		17.4738		0.0018887716		-2.723820556		1.2423873606				Co in eth

		0.04511		17.4735		0.0020349121		-2.6914543458		1.2423799043				SLOPE=		-0.1067034678

		0.04668		15.9347		0.0021790224		-2.6617383053		1.2023438915				intercept=		0.9534618626

		Cu in methanol

		0.007097		75.8881		0.0000503674		-4.2978503895		1.8801736796

		0.009696		67.3026		0.0000940124		-4.0268147864		1.828031842

		0.011934		63.9867		0.0001424204		-3.846427933		1.8060897128

		0.015618		60.4385		0.0002439219		-3.612749163		1.7813136772

		0.0184		57.09163		0.00033856		-3.470364354		1.7565724425

		0.020916		56.0876		0.0004374791		-3.3590427337		1.7488668569

		0.024676		54.5086		0.000608905		-3.2154504769		1.7364650277

		0.027939		51.3905		0.0007805877		-3.1075782847		1.7108828431

		0.030784		51.0688		0.0009476547		-3.0233498993		1.708155653

		0.033297		50.8405		0.0011086902		-2.9551897878		1.706209813

		0.035622		50.3864		0.0012689269		-2.8965634014		1.7023133301

		0.037781		49.1985		0.001427404		-2.8454531024		1.6919518619

		0.0397495		48.9348		0.0015800228		-2.8013366597		1.6896178177				Cu in methanol

		0.041622		48.9301		0.0017323909		-2.7613541102		1.6895761033				SLOPE=		-0.1178913482

		0.0434		48.8851		0.00188356		-2.725020541		1.6891765079				intercept=		1.3570172464

		Ni in methanol

		0.006587		77.5965		0.0000433886		-4.3626246731		1.8898421328

		0.009113		76.8609		0.0000830468		-4.0806772595		1.8857054655

		0.011189		76.4277		0.0001251937		-3.9024174523		1.8832507902

		0.014697		73.6102		0.0002160018		-3.6655426116		1.8669379977

		0.017418		72.7271		0.0003033867		-3.5180034276		1.8616962704

		0.019741		71.5325		0.0003897071		-3.409261703		1.8545034035

		0.023294		68.0521		0.0005426104		-3.2655118577		1.8328415315

		0.0265		65.7878		0.00070225		-3.1535082521		1.8181453635

		0.029254		64.9428		0.0008557965		-3.0676294859		1.8125310092

		0.031654		63.7755		0.0010019757		-2.999142804		1.8046538722

		0.033916		62.1611		0.0011502951		-2.9391907468		1.7935186911

		0.035954		61.1909		0.0012926901		-2.8885055718		1.7866868409

		0.037899		61.0535		0.0014363342		-2.8427444983		1.7857105657

		0.03971		58.7557		0.0015768841		-2.8022002259		1.7690500047

		0.04141		57.4459		0.0017147881		-2.765789539		1.7592590379

		0.04303		55.6162		0.0018515809		-2.7324573078		1.7452013122				Ni in methanol

		0.04454		54.1174		0.0019838116		-2.7024995746		1.7333369233				slope=		-0.0939550435

														intercept=		1.5121272796

		0.007012		96.2632		0.0000491681		-4.3083161852		1.9834602945

		0.009796		91.3528		0.0000959616		-4.0179024471		1.9607218632

		0.012037		87.705		0.0001448894		-3.8389634789		1.9430243529

		0.015611		83.6323		0.0002437033		-3.6131385525		1.9223740406

		0.018434		78.8051		0.0003398124		-3.4687608337		1.8965543245

		0.0208		75.8701		0.00043264		-3.3638733301		1.8800706565

		0.024612		71.3874		0.0006057505		-3.2177061872		1.8536215648

		0.027769		68.4881		0.0007711174		-3.112879519		1.8356151182

		0.03054		65.07167		0.0009326916		-3.0302619346		1.8133919526

		0.033126		64.0307		0.0010973319		-2.959662005		1.8063882497

		0.03539		61.489		0.0012524521		-2.9022388747		1.7887974301

		0.0375		59.9764		0.00140625		-2.8519374645		1.7779803943

		0.039444		58.5487		0.0015558291		-2.8080380997		1.7675172566

		0.04126		57.8828		0.0017023876		-2.7689415527		1.7625495313				C0 in methanol

		0.04285		57.4764		0.0018361225		-2.7360983475		1.7594895585				slope=		-0.1539484363

														intercept=		1.3472186964

		0.00645		103.9846		0.0000416025		-4.3808805707		2.0169690255

		0.00932		89.3753		0.0000868624		-4.0611681753		1.9512175126

		0.011439		83.6581		0.0001308507		-3.88322388		1.9225079969				0

		0.014839		76.6776		0.0002201959		-3.6571907303		1.8846685111

		0.017659		69.9361		0.0003118403		-3.5060677869		1.8447014101

		0.020041		64.4615		0.0004016417		-3.3961612239		1.8093004072

		0.023842		59.8339		0.000568441		-3.2453146327		1.7769473113

		0.027073		56.4036		0.0007329473		-3.1349272335		1.751306824

		0.029974		53.5339		0.0008984407		-3.0465105941		1.7286288833

		0.032536		51.2796		0.0010585913		-2.9752716812		1.7099446289

		0.034896		49.8974		0.0012177308		-2.9144487035		1.6980779165

		0.036947		48.6338		0.0013650808		-2.8648416388		1.6869382045

		0.03888		47.131		0.0015116544		-2.8205474875		1.6733066545				Mn in methanol

		0.040737		46.3307		0.0016595032		-2.7800219139		1.6658688619				SLOPE=		-0.2243308281

		0.042514		46.2313		0.0018074402		-2.7429360636		1.6649361057				intercept=		1.0467495626
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		[Ca(ba)2]Cl2 in water at different temperature

		At 45=318.16K

		con.		CON^1/2		Λ EQ.CON.

		2.11E-05		0.0045934736		335.9058

		4.34E-05		0.0065878676		335.0901

		6.58E-05		0.0081117199		318.0205

		1.12E-04		0.0105830052		269.6184

		1.56E-04		0.012489996		247.0424

		2.00E-04		0.0141421356		234.6347

		2.43E-04		0.0155884573		220.4742

		2.84E-04		0.0168522995		213.6282

		3.25E-04		0.0180277564		208.5611

		3.64E-04		0.019078784		199.8138

		4.02E-04		0.0200499377		193.3421

		4.41E-04		0.021		191.0448

		4.78E-04		0.0218632111		184.9439

		5.13E-04		0.0226495033		181.8526

		5.47E-04		0.0233880311		178.0486

		AT 37=310.16K

		CON		CON^1/2		ΛEQ.CON

		2.17E-05		0.0046583259		314.6522

		4.39E-05		0.0066257075		312.5834

		6.73E-05		0.0082036577		294.7679

		1.12E-04		0.0105830052		251.081

		1.57E-04		0.0125299641		237.8332

		2.01E-04		0.0141774469		217.8633

		2.43E-04		0.0155884573		207.6913

		2.83E-04		0.0168226038		199.2839

		3.20E-04		0.0178885438		192.6881

		3.60E-04		0.018973666		183.2469

		4.00E-04		0.02		181.8706

		4.37E-04		0.020904545		176.1196

		4.73E-04		0.0217485632		172.0583

		5.10E-04		0.0225831796		167.0928

		5.46E-04		0.0233666429		163.1388

		AT 31=304.16K

		CON		CON^1/2		ΛEQ.CON

		2.17E-05		0.0046583259		261.1102

		4.44E-05		0.0066633325		254.7062

		6.76E-05		0.0082219219		229.1787

		1.12E-04		0.0105830052		213.1095

		1.58E-04		0.0125698051		206.3357

		2.00E-04		0.0141421356		197.2553

		2.43E-04		0.0155884573		186.201

		2.84E-04		0.0168522995		181.8286

		3.25E-04		0.0180277564		173.5583

		3.60E-04		0.018973666		172.2289

		4.00E-04		0.02		166.3467

		4.37E-04		0.020904545		159.355

		4.75E-04		0.0217944947		154.152

		5.11E-04		0.0226053091		153.0118

		5.43E-04		0.0233023604		150.494

		AT 25=298.16K

		CON.		CON.^1/2		ΛEQ.CON

		2.24E-05		0.0047328638		230.9852

		4.34E-05		0.0065878676		228.67

		6.35E-05		0.0079686887		210.5387

		1.04E-04		0.010198039		202.8358

		1.43E-04		0.0119582607		189.2624

		1.82E-04		0.0134907376		179.8583

		2.19E-04		0.0147986486		170.8753

		2.56E-04		0.016		163.2934

		2.93E-04		0.0171172428		157.9789

		3.28E-04		0.0181107703		154.2106

		3.63E-04		0.0190525589		147.3914

		3.98E-04		0.0199499373		145.0513

		4.32E-04		0.0207846097		141.9214

		4.64E-04		0.0215406592		140.1623

		4.97E-04		0.0222934968		136.9453

		AT 16=289.16K

		CON.		CON.^1/2		ΛEQ.CON.

		2.30E-05		0.0047958315		219.2732

		4.57E-05		0.0067601775		214.2221

		6.93E-05		0.0083246622		200.8071

		1.15E-04		0.0107238053		182.007

		1.59E-04		0.0126095202		157.9503

		2.02E-04		0.0142126704		150.4411

		2.46E-04		0.0156843871		140.4532

		2.86E-04		0.0169115345		138.6798

		3.27E-04		0.0180831413		132.0385

		3.66E-04		0.0191311265		128.2401

		4.05E-04		0.0201246118		124.5107

		4.44E-04		0.0210713075		123.7102

		4.82E-04		0.0219544984		119.5178

		5.18E-04		0.0227596134		114.4765

		5.53E-04		0.023515952		111.4257
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Square root of molar concentration of [Ca(BA)2]Cl2 (mol.L-1)

Equivalent conductivity (Siemens equivalent -1 cm2)

Effect of temperature on equivalent  conductivity of [Ca(BA)2]Cl2 in water
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		[Ca(BA)2]Cl2 at different temperature

		At 288.16k

		2.30E-05		0.0047958315		288.4964

		4.57E-05		0.0067601775		265.7557

		6.93E-05		0.0083246622		239.5371

		1.15E-04		0.0107238053		207.7454

		1.59E-04		0.0126095202		185.3147

		2.02E-04		0.0142126704		166.9973

		2.46E-04		0.0156843871		152.79

		2.86E-04		0.0169115345		142.6009

		3.27E-04		0.0180831413		134.31

		3.66E-04		0.0191311265		128.515

		4.05E-04		0.0201246118		122.2864

		4.44E-04		0.0210713075		118.4606

		4.82E-04		0.0219544984		113.8142

		5.18E-04		0.0227596134		108.9479

		5.53E-04		0.023515952		106.1591

		At 298.16k

		2.41E-05		0.0049091751		308.4964

		4.80E-05		0.0069282032		285.7557

		7.36E-05		0.0085790442		259.5371

		1.18E-04		0.0108627805		227.7454

		1.62E-04		0.0127279221		201.3147

		2.04E-04		0.0142828569		186.9973

		2.46E-04		0.0156843871		171.79

		2.87E-04		0.0169410743		162.6009

		3.27E-04		0.0180831413		154.31

		3.66E-04		0.0191311265		148.515

		4.04E-04		0.0200997512		142.2864

		4.41E-04		0.021		138.4606

		4.78E-04		0.0218632111		133.8142

		5.15E-04		0.0226936114		128.9479

		5.49E-04		0.023430749		126.1591

		At 32=305.16K

		2.20E-05		0.0046904158		326.8076

		4.58E-05		0.0067675697		326.7692

		6.99E-05		0.008360622		298.5056

		1.14E-04		0.0106770783		249.038

		1.57E-04		0.0125299641		229.2545

		1.99E-04		0.014106736		207.6272

		2.41E-04		0.0155241747		194.1077

		2.81E-04		0.0167630546		181.1214

		3.20E-04		0.0178885438		174.3386

		3.59E-04		0.0189472953		165.3585

		3.97E-04		0.0199248588		161.568

		4.33E-04		0.020808652		156.9817

		4.69E-04		0.0216564078		149.8201

		5.03E-04		0.0224276615		144.8177

		5.39E-04		0.0232163735		140.8236

		At 37=310.16K

		2.24E-05		4.73E-03		338.6512

		4.61E-05		6.79E-03		335.029

		6.88E-05		8.29E-03		314.5712

		1.13E-04		1.06E-02		264.8868

		1.56E-04		1.25E-02		240.7094

		1.97E-04		1.40E-02		217.2238

		2.36E-04		1.54E-02		203.9768

		2.78E-04		1.67E-02		191.3241

		3.12E-04		1.77E-02		185.0342

		3.50E-04		1.87E-02		176.0765

		3.90E-04		1.97E-02		172.3465

		4.29E-04		2.07E-02		167.5643

		4.66E-04		2.16E-02		160.8794

		5.01E-04		2.24E-02		154.9876

		5.31E-04		2.30E-02		151.6789

		at 318.16k

		2.11E-05		0.0045934736		368.6512

		4.34E-05		0.0065878676		365.029

		6.58E-05		0.0081117199		324.5712

		1.12E-04		0.0105830052		284.8868

		1.56E-04		0.012489996		260.7094

		2.00E-04		0.0141421356		237.2238

		2.43E-04		0.0155884573		223.9768

		2.84E-04		0.0168522995		215.3241

		3.25E-04		0.0180277564		200.0342

		3.64E-04		0.019078784		196.0765

		4.02E-04		0.0200499377		192.3465

		4.41E-04		0.021		188.5643

		4.78E-04		0.0218632111		179.8794

		5.13E-04		0.0226495033		172.9876

		5.47E-04		0.0233880311		170.6789

		Table (   ): The plot of the equivalent conductivity and the molar concentration of [Ca(BA)2]Cl2

		in water at different temperatures.

		288.16K				298.16K				305.16K				310.16K				318.16K

		MX104		Λ		MX104		Λ		MX104		Λ		MX104		Λ		MX104		Λ

		0.23		288.4964		0.241		308.4964		0.22		326.8076		0.224		338.6512		0.211		368.6512

		0.457		265.7557		0.48		285.7557		0.458		326.7692		0.461		335.029		0.434		365.029

		0.693		239.5371		0.736		259.5371		0.699		298.5056		0.688		314.5712		0.658		324.5712

		1.15		207.7454		1.18		227.7454		1.14		249.038		1.13		264.8868		1.12		284.8868

		1.59		185.3147		1.62		201.3147		1.57		229.2545		1.56		240.7094		1.56		260.7094

		2.02		166.9973		2.04		186.9973		1.99		207.6272		1.97		217.2238		2		237.2238

		2.46		152.79		2.46		171.79		2.41		194.1077		2.36		203.9768		2.43		223.9768

		2.86		142.6009		2.87		162.6009		2.81		181.1214		2.78		191.3241		2.84		215.3241

		3.27		134.31		3.27		154.31		3.2		174.3386		3.12		185.0342		3.25		200.0342

		3.66		128.515		3.66		148.515		3.59		165.3585		3.5		176.0765		3.64		196.0765

		4.05		122.2864		4.04		142.2864		3.97		161.568		3.9		172.3465		4.02		192.3465

		4.44		118.4606		4.41		138.4606		4.33		156.9817		4.29		167.5643		4.41		188.5643

		4.82		113.8142		4.78		133.8142		4.69		149.8201		4.66		160.8794		4.78		179.8794

		5.18		108.9479		5.15		128.9479		5.03		144.8177		5.01		154.9876		5.13		172.9876

		5.53		106.1591		5.49		126.1591		5.39		140.8236		5.31		151.6789		5.47		170.6789
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Square root of molar concentration(mol.l-1)

Equivalent conductivity  (Siemens equiv-1.cm2)

The plot of the equivalent conductivity against square root of molar concentration of [Ca(BA)2]Cl2 in water at different temperatures.
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		[Ca(BA)2]Cl2 at different temperature

		At 25=298.16k

		con.		con^1/2		Λ

		2.41E-05		0.0049091751		308.4964

		4.80E-05		0.0069282032		285.7557

		7.36E-05		0.0085790442		259.5371

		1.18E-04		0.0108627805		227.7454

		1.62E-04		0.0127279221		201.3147

		2.04E-04		0.0142828569		186.9973

		2.46E-04		0.0156843871		171.79

		2.87E-04		0.0169410743		162.6009

		3.27E-04		0.0180831413		154.31

		3.66E-04		0.0191311265		148.515

		4.04E-04		0.0200997512		142.2864

		4.41E-04		0.021		138.4606

		4.78E-04		0.0218632111		133.8142

		5.15E-04		0.0226936114		128.9479

		5.49E-04		0.023430749		126.1591

		At 32=305.16K

		2.20E-05		0.0046904158		326.8076

		4.58E-05		0.0067675697		326.7692

		6.99E-05		0.008360622		298.5056

		1.14E-04		0.0106770783		249.038

		1.57E-04		0.0125299641		229.2545

		1.99E-04		0.014106736		207.6272

		2.41E-04		0.0155241747		194.1077

		2.81E-04		0.0167630546		181.1214

		3.20E-04		0.0178885438		174.3386

		3.59E-04		0.0189472953		165.3585

		3.97E-04		0.0199248588		161.568

		4.33E-04		0.020808652		156.9817

		4.69E-04		0.0216564078		149.8201

		5.03E-04		0.0224276615		144.8177

		5.39E-04		0.0232163735		140.8236

		At 37=310.16K

		2.24E-05		4.73E-03		338.6512

		4.61E-05		6.79E-03		335.029

		6.88E-05		8.29E-03		314.5712

		1.13E-04		1.06E-02		264.8868

		1.56E-04		1.25E-02		240.7094

		1.97E-04		1.40E-02		217.2238

		2.36E-04		1.54E-02		203.9768

		2.78E-04		1.67E-02		191.3241

		3.12E-04		1.77E-02		185.0342

		3.50E-04		1.87E-02		176.0765

		3.90E-04		1.97E-02		172.3465

		4.29E-04		2.07E-02		167.5643

		4.66E-04		2.16E-02		160.8794

		5.01E-04		2.24E-02		154.9876

		5.31E-04		2.30E-02		151.6789

		at 288.16k

		2.30E-05		0.0047958315		288.4964

		4.57E-05		0.0067601775		265.7557

		6.93E-05		0.0083246622		239.5371

		1.15E-04		0.0107238053		207.7454

		1.59E-04		0.0126095202		185.3147

		2.02E-04		0.0142126704		166.9973

		2.46E-04		0.0156843871		152.79

		2.86E-04		0.0169115345		142.6009

		3.27E-04		0.0180831413		134.31

		3.66E-04		0.0191311265		128.515

		4.05E-04		0.0201246118		122.2864

		4.44E-04		0.0210713075		118.4606

		4.82E-04		0.0219544984		113.8142

		5.18E-04		0.0227596134		108.9479

		5.53E-04		0.023515952		106.1591

		at 318.16k

		2.11E-05		0.0045934736		368.6512

		4.34E-05		0.0065878676		365.029

		6.58E-05		0.0081117199		324.5712

		1.12E-04		0.0105830052		284.8868

		1.56E-04		0.012489996		260.7094

		2.00E-04		0.0141421356		237.2238

		2.43E-04		0.0155884573		223.9768

		2.84E-04		0.0168522995		215.3241

		3.25E-04		0.0180277564		200.0342

		3.64E-04		0.019078784		196.0765

		4.02E-04		0.0200499377		192.3465

		4.41E-04		0.021		188.5643

		4.78E-04		0.0218632111		179.8794

		5.13E-04		0.0226495033		172.9876

		5.47E-04		0.0233880311		170.6789
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		Experemet A mixture (I)

		[Ni(bipy)3]Cl2 + KBr

		M.F.[Ni(bipy)]Cl2		C1 X 104		C2 X 104		C3 X 104		C4 X 104		C5 X 104		C6 X 104

		0.20045		3.814		4.043		0.086		5.526		0.088		5.472

		0.27494		7.188		7.708		0.286		5.451		0.149		5.362

		0.3157		10.52		11.4		0.567		5.376		0.196		5.264

		0.34131		13.78		15		0.868		5.308		0.225		5.186

		0.35621		16.73		18.38		1.258		5.238		0.262		5.099

		0.36696		19.47		21.49		1.604		5.178		0.282		5.034

		0.37393		22.16		24.67		2.057		5.113		0.31		4.957

		0.37844		24.78		27.86		2.572		5.046		0.338		4.88

		0.38107		27.1		30.76		3.104		4.984		0.364		4.807

		0.38354		29.34		33.68		3.734		4.919		0.393		4.73

		0.386595		31.93		36.63		4.09		4.869		0.39253		4.687

		0.39016		34.51		39.58		4.512		4.816		0.39657		4.638

		[Ni(bipy)3]2+/K1+X102		R / AO

		218.64		2.4

		218.487		2.6

		218.292		2.8

		217.944		3

		217.748		3.2

		217.595		3.4

		217.4		3.6

		217.247		3.8

		217.051		4

		216.898		4.2

		216.703		4.4

		216.549		4.6

		216.354		4.8

		216.2		5

		216.005		5.2

		215.851		5.4

		215.656		5.6

		215.502		5.8

		[Ni(bipy)3]2+/Br1-X102

		225.015		2.4

		224.905		2.6

		224.748		2.8

		224.436		3

		224.325		3.2

		224.169		3.4

		224.058		3.6

		223.902		3.8

		223.79		4

		223.634		4.2

		223.477		4.4

		223.366		4.6

		223.254		4.8

		223.097		5

		222.985		5.2

		222.828		5.4

		222.716		5.6

		222.559		5.8

		Experemnt (I)Mix(II)		C1		C2		C3		C4		C5		C6

		0.0563		0.2576		0.371		0.01174		2.027		0.05592		1.981

		0.1002		0.5052		0.72		0.04025		2.006		0.09622		1.928

		0.1318		0.7218		1.043		0.08207		1.982		0.13187		1.876

		0.1564		0.9228		1.353		0.13577		1.959		0.16384		1.828

		0.1796		1.1364		1.652		0.18779		1.94		0.18232		1.796

		0.2001		1.3494		1.943		0.24285		1.921		0.19722		1.767

		0.2156		1.5412		2.223		0.30534		1.901		0.2129		1.736

		0.2263		1.7044		2.488		0.37726		1.88		0.23047		1.703

		0.2383		1.8882		2.756		0.44359		1.862		0.2406		1.677

		0.2495		2.0734		3.019		0.5068		1.844		0.24818		1.656

		0.2607		2.2696		3.287		0.57098		1.826		0.25365		1.635

		0.2716		2.4792		3.567		0.63929		1.808		0.25839		1.615

		[Co(bipy)3]2+/Br1-x103		R/AO

		255.6706		2.2

		255.3191		2.4

		254.858		2.6

		254.3122		2.8

		253.9049		3

		253.4972		3.2

		253.4171		3.4

		252.8704		3.6

		252.2407		3.8

		252.024		4

		251.6694		4.2

		251.3143		4.4

		250.8214		4.6

		250.5205		4.8

		249.7534		5

		249.4517		5.2

		249.0949		5.4

		[Co(bipy)3]2+/Na1+x103

		239.1127		2.2

		238.6537		2.4

		238.2142		2.6

		237.704		2.8

		237.1938		3

		236.6836		3.2

		236.6003		3.4

		236.0898		3.6

		235.5283		3.8

		235.171		4

		234.8314		4.2

		234.3718		4.4

		233.912		4.6

		233.5035		4.8

		232.7885		5

		232.4987		5.2

		232.0388		5.4
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Mole fraction of [Ni(bipy)3]Cl2
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Figure(3.20): The plot of the ionic species concentration against the mole fraction of [Ni(bipy)3]Cl2 in methanol at 298.16k.
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Figure(3.18):The plot of the distance parameter (R) against the ionic concentration ratio for mixture (I) in methanol at 298.16K.
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Figure(3.21): The plot of the ionic species concentration against the mole fraction of [Co(bipy)3]Cl2 in methanol at 298.16K.
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Figure(3.19):The plot of the distance parameter R against the concentration ratio for mixture (II) in methanol at 298.16K.
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		Complexes of Barbituric acid at 298.16K in water

		[Mg(BA)2]Cl2

		CON.		CON^1/2		ΛEQ.CON.

		2.35E-05		0.0048476799		275.3064

		4.67E-05		0.0068337398		266.1633

		7.00E-05		0.0083666003		253.1486

		1.13E-04		0.0106301458		223.2374

		1.56E-04		0.012489996		202.435

		1.97E-04		0.0140356688		191.0486

		2.38E-04		0.0154272486		180.7458

		2.78E-04		0.016673332		173.9241

		3.17E-04		0.0178044938		168.1503

		3.56E-04		0.0188679623		163.9004

		3.94E-04		0.0198494332		158.5776

		4.31E-04		0.0207605395		151.6898

		4.67E-04		0.0216101828		149.8866

		5.03E-04		0.0224276615		146.1634

		5.38E-04		0.023194827		145.8003

		[Ca(BA)2]Cl2

		2.41E-05		0.0049091751		308.4964

		4.80E-05		0.0069282032		285.7557

		7.36E-05		0.0085790442		259.5371

		1.18E-04		0.0108627805		227.7454

		1.62E-04		0.0127279221		201.3147

		2.04E-04		0.0142828569		186.9973

		2.46E-04		0.0156843871		171.79

		2.87E-04		0.0169410743		162.6009

		3.27E-04		0.0180831413		154.31

		3.66E-04		0.0191311265		148.515

		4.04E-04		0.0200997512		142.2864

		4.41E-04		0.021		138.4606

		4.78E-04		0.0218632111		133.8142

		5.15E-04		0.0226936114		128.9479

		5.49E-04		0.023430749		126.1591

		[Ba(BA)2]Cl2

		1.93E-05		0.0043931765		424.8135

		3.97E-05		0.0063007936		376.2842

		6.05E-05		0.0077781746		339.6971

		1.01E-04		0.0100498756		278.8137

		1.39E-04		0.0117898261		253.3553

		1.78E-04		0.0133416641		232.1885

		2.15E-04		0.0146628783		213.7115

		2.52E-04		0.0158745079		203.0167

		2.88E-04		0.0169705627		192.0932

		3.23E-04		0.0179722008		182.0079

		3.58E-04		0.0189208879		175.901

		3.92E-04		0.0197989899		168.3829

		4.25E-04		0.0206155281		166.4133

		4.57E-04		0.0213775583		159.817

		4.88E-04		0.022090722		156.3473

				0.0118532696		178.6547

				0.0166012048		165.8174

				0.023430749		133.0967

				0.0288868482		113.6124

				0.037013511		92.6791

				0.0433589668		82.5413

				0.0489387372		73.9855

				0.0537587202		68.2169

				0.0581377674		62.2442

				0.0621288983		59.5581

				0.0657267069		55.8948

				0.0691375441		53.4752

				0.0723187389		51.9288

				0.0751664819		50.2124

				0.0779743548		49.1864
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Equivalent conductivity

Complexes of Barbituric acid at 298.16K in water

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		4.92E-05		96.263		-4.3080348972		1.9834593922

		9.60E-05		91.353		-4.017728767		1.960722814

		1.45E-04		87.705		-3.8386319978		1.9430243529				1.3471665978

		2.43E-04		83.632		-3.6143937264		1.9223724828

		3.40E-04		78.805		-3.4687766255		1.8965537734

		4.33E-04		75.87		-3.3638131048		1.8800700841

		6.06E-04		71.387		-3.217670731		1.8536191314

		7.71E-04		68.488		-3.1128892969		1.835614484

		9.33E-04		65.072		-3.0302580232		1.8133941551

		1.10E-03		64.031		-2.9596350441		1.8063902844

		1.25E-03		61.489		-2.9021875926		1.7887974301

		1.41E-03		59.976		-2.8519529064		1.7779774978

		1.56E-03		58.549		-2.8080462328		1.7675194818

		1.70E-03		57.883		-2.7689383894		1.7625510319

		1.84E-03		57.476		-2.7360563658		1.7594865361





						[Ba(BA)2Cl2 at different temperature

						AT 15=288.16K

						CON.		CON^1/2		Λ

						2.26E-05		0.0047539457		357.1523

						4.50E-05		0.0067082039		297.8833

						6.66E-05		0.0081608823		274.0032

						1.07E-04		0.0103440804		236.0321

						1.47E-04		0.0121243557		207.1822

						1.85E-04		0.0136014705		189.8936

						2.23E-04		0.0149331845		181.3124

						2.60E-04		0.0161245155		169.2374

						2.96E-04		0.0172046505		163.3972

						3.31E-04		0.0181934054		156.0616

						3.65E-04		0.0191049732		150.9916

						3.99E-04		0.0199749844		145.7234

						4.31E-04		0.0207605395		141.7389

						4.64E-04		0.0215406592		138.0833

						4.94E-04		0.0222261108		132.6269

						AT 25=298.16K

						1.93E-05		0.0043931765		424.8135

						3.97E-05		0.0063007936		376.2842

						6.05E-05		0.0077781746		339.6971

						1.01E-04		0.0100498756		278.8137

						1.39E-04		0.0117898261		253.3553

						1.78E-04		0.0133416641		232.1885

						2.15E-04		0.0146628783		213.7115

						2.52E-04		0.0158745079		203.0167

						2.88E-04		0.0169705627		192.0932

						3.23E-04		0.0179722008		182.0079

						3.58E-04		0.0189208879		175.901

						3.92E-04		0.0197989899		168.3829

						4.25E-04		0.0206155281		166.4133

						4.57E-04		0.0213775583		159.817

						4.88E-04		0.022090722		156.3473

						AT 305.16K

						2.10E-05		0.0045825757		434.1402

						4.26E-05		0.0065268675		395.4276

						6.45E-05		0.0080311892		356.4002

						1.04E-04		0.010198039		292.0508

						1.43E-04		0.0119582607		270.912

						1.79E-04		0.0133790882		251.7792

						2.17E-04		0.0147309199		232.1986

						2.53E-04		0.0159059737		218.9248

						2.88E-04		0.0169705627		207.0179

						3.23E-04		0.0179722008		199.8437

						3.56E-04		0.0188679623		186.3591

						3.90E-04		0.0197484177		182.7371

						4.23E-04		0.0205669638		179.1391

						4.54E-04		0.0213072758		173.2823

						4.85E-04		0.0220227155		168.0829

						AT 310.16K

						2.11E-05		0.0045934736		453.0126

						4.10E-05		0.0064031242		430.1317

						6.10E-05		0.0078102497		393.8947

						1.01E-04		0.0100498756		329.0127

						1.40E-04		0.0118321596		292.1016

						1.78E-04		0.0133416641		270.8311

						2.16E-04		0.0146969385		249.4212

						2.52E-04		0.0158745079		237.1439

						2.87E-04		0.0169410743		225.9594

						3.19E-04		0.0178605711		214.7804

						3.54E-04		0.0188148877		205.6412

						3.87E-04		0.0196723156		200.0612

						4.20E-04		0.0204939015		194.1183

						4.52E-04		0.0212602916		186.0975

						4.84E-04		0.022		180.6738

						AT 318.16K

						2.05E-05		0.0045276926		489.4589

						4.00E-05		0.0063245553		462.1781

						5.98E-05		0.007733046		415.1681

						1.00E-04		0.01		350.2744

						1.39E-04		0.0117898261		317.8779

						1.76E-04		0.0132664992		297.5855

						2.12E-04		0.0145602198		273.2798

						2.48E-04		0.0157480157		258.7388

						2.84E-04		0.0168522995		244.2119

						3.19E-04		0.0178605711		232.7732

						3.53E-04		0.0187882942		226.8528

						3.86E-04		0.0196468827		217.6918

						4.18E-04		0.0204450483		212.6024

						4.50E-04		0.0212132034		204.8165

						4.80E-04		0.0219089023		199.8918

		Table (   ): The equivalent conductivity and molar concentration of [Ba(BA)2]Cl2 in water at different

		temperatures.

		288.16K				298.16K				305.16K				310.16K				318.16K

		MX104		Λ		MX104		Λ		M X 104		Λ		M X 104		Λ		MX104		Λ

		0.226		357.1523		0.193		424.8135		0.21		434.1402		0.211		453.0126		0.205		489.4589

		0.45		297.8833		0.397		376.2842		0.426		395.4276		0.41		430.1317		0.4		462.1781

		0.666		274.0032		0.605		339.6971		0.645		356.4002		0.609		393.8947		0.598		415.1681

		1.068		236.0321		1.003		278.8137		1.04		292.0508		1.011		329.0127		1.002		350.2744

		1.47		207.1822		1.394		253.3553		1.426		270.912		1.401		292.1016		1.391		317.8779

		1.851		189.8936		1.775		232.1885		1.791		251.7792		1.782		270.8311		1.763		297.5855

		2.231		181.3124		2.149		213.7115		2.17		232.1986		2.159		249.4212		2.125		273.2798

		2.599		169.2374		2.523		203.0167		2.531		218.9248		2.519		237.1439		2.483		258.7388

		2.962		163.3972		2.881		192.0932		2.875		207.0179		2.865		225.9594		2.835		244.2119

		3.309		156.0616		3.234		182.0079		3.228		199.8437		3.193		214.7804		3.189		232.7732

		3.654		150.9916		3.581		175.901		3.563		186.3591		3.535		205.6412		3.533		226.8528

		3.988		145.7234		3.916		168.3829		3.899		182.7371		3.869		200.0612		3.857		217.6918

		4.308		141.7389		4.245		166.4133		4.226		179.1391		4.2		194.1183		4.185		212.6024

		4.635		138.0833		4.568		159.817		4.539		173.2823		4.524		186.0975		4.502		204.8165

		4.937		132.6269		4.876		156.3473		4.855		168.0829		4.838		180.6738		4.804		199.8918

		T		1/T x 104		K

		2.88E-02		34.7029428096		4415

		2.98E-02		33.5570469799		4150

		3.05E-02		32.7868852459		3980

		3.10E-02		32.2580645161		3870												0.9606562132

		3.18E-02		31.4465408805		3730

		0.9606562132		RSQ

		-17.6255073718		SLOPE

		T		1/T		k

		2.88E-01		3.4722222222		5926

		2.98E-01		3.3534540577		5400

		3.05E-01		3.2776138971		5200

		3.10E-01		3.223726628		4825

		3.18E-01		3.1426775613		4639

		RSQ=		0.9543499318				SLOPE=		-137.061807296

		T		1/T		k

		2.88E-01		3.4698126301		2800

		2.98E-01		3.3534540577		2280

		3.05E-01		3.2765399738		1976

		3.10E-01		3.223726628		1755

		3.18E-01		3.1426775613		1506

		RSQ=		0.9392613272				SLOPE=		-298.8633779748

		BA4

		R		ST		ST

		2		4.5963811966		537.7766

		4		4.5958622222		537.71588

		4		4.5958622222		537.71588

		5		4.5997871795		538.1751

		6.999		4.5982334188		537.99331

		7		4.5982334188		537.99331

		8		4.5974418803		537.9007

		9		4.596682906		537.8119

		11		4.5953279487		537.65337

		11		4.5953279487		537.65337

		13		4.5941863248		537.5198

		BA3

		R		ST		ST

		2		2.6974888889		315.6062

		4		2.7013136752		316.0537

		4		2.7053282051		316.5234

		5		2.7097974359		317.0463

		6.999		2.7142692308		317.5695

		7		2.7183162393		318.043

		8		2.7223478632		318.5147

		BA2

		R		ST		ST

		2		2.2119307692		258.7959

		4		2.2167134188		259.35547

		4		2.216142735		259.2887

		4		2.2212278632		259.88366

		5		2.226517094		260.5025

		6.999		2.2318487179		261.1263

		8		2.2372218803		261.75496

		11		2.2489170085		263.12329

		Mg2

		R		ST		ST

		2		1.5436410256		180.606

		3.5		1.5364324786		179.7626

		4		1.5353282051		179.6334

		4		1.5374569231		179.88246

		5		1.5393008547		180.0982

		6.999		1.5409466667		180.29076

		7		1.5424363675		180.465055

		17		1.5438076923		180.6255

		28		1.554282906		181.8511

		MG6

		R		ST		ST

		2		5.2930863248		619.2911

		3.5		5.2964777778		619.6879

		4.5		5.3027331624		620.41978

		5		5.3065350427		620.8646

		7.999		5.3104144444		621.31849

		17		5.3181444444		622.2229

		28		5.3536926496		626.38204

		MG4

		R		ST		ST

		2		0.2369375214		27.72169

		3.5		0.237892906		27.83347

		4.5		0.2388665812		27.94739

		5		0.2397580342		28.05169

		6.999		0.2405564103		28.1451

		7		0.2412641026		28.2279

		8		0.2418948718		28.3017

		19		0.2418948718		28.3017

		28		0.2457382906		28.75138

		Ca25		ST		ST

		2		7.5663393162		885.2617

		4		7.5509982051		883.46679

		5		7.5480158974		883.11786

		6.9999		7.5428109402		882.50888

		7		7.5428102564		882.5088

		8		7.5404888889		882.2372

		9		7.5383229915		881.98379

		11		7.5344165812		881.52674

		14		7.529487265		880.95001

		17		7.526755641		880.63041

		28		7.5130639316		879.02848

		37		7.5035129915		877.91102

		Ca24

		R		ST		ST

		2		0.9333239316		109.1989

		3.5		0.9352042735		109.4189

		4.5		0.937182735		109.65038

		5		0.9391948718		109.8858

		6.999		0.9412269231		110.12355

		7		0.9432504274		110.3603

		8		0.9452717949		110.5968

		9		0.9472794872		110.8317

		11		0.9407581197		110.0687

		13		0.9534068376		111.5486

		22		0.975065812		114.0827

		ca22

		R		ST		ST

		2		0.7965589744		93.1974

		3.5		0.7952564103		93.045

		4		0.7947598291		92.9869

		4.5		0.7947598291		92.9869

		5		0.7937299145		92.8664

		6		0.7916165812		92.61914

		7		0.7916165812		92.61914

		8		0.790562735		92.49584

		9		0.7895205128		92.3739

		10		0.7874931624		92.1367

		11		0.7874931624		92.1367

		12		0.7856213675		91.9177

		22		0.7802564103		91.29

		CA23

		R		ST		ST

		2		1.1524282051		134.8341

		3		1.1480931624		134.3269

		3.5		1.1480931624		134.3269

		4		1.1459490598		134.07604

		5		1.1411288889		133.51208

		6.999		1.1303320513		132.24885

		7		1.1303316239		132.2488

		8		1.1246576923		131.58495

		19		1.0648873504		124.59182

		28		1.0235418803		119.7544

		CA26

		R		ST		ST

		2		7.2884470085		852.7483

		3.5		7.2874350427		852.6299

		4		7.288154188		852.71404

		4.5		7.2893816239		852.85765

		5.5		7.2909569231		853.04196

		6.999		7.2972269231		853.77555

		7		7.302214188		854.35906

		8		7.3076145299		854.9909

		19		7.3076145299		854.9909

		28		7.3689241026		862.16412

		BA1

		R		ST		ST

		2		3.4594794872		404.7591

		2.5		3.45331		404.03727

		3.5		3.4686117094		405.82757

		4		3.4686117094		405.82757

		4.5		3.4754588889		406.62869

		5		3.4810102564		407.2782

		6.999		3.4857452137		407.83219

		7		3.4899082906		408.31927

		8		3.4936649573		408.7588

		14		3.4936649573		408.7588

		24		3.5140820513		411.1476

		BA5

		R		ST		ST

		2		2.3990025641		280.6833

		2.5		2.403025641		281.154

		4		2.4079583761		281.73113

		4.5		2.4130923077		282.3318

		5		2.4183255128		282.944085

		6.999		2.4235666667		283.5573

		7		2.4288201709		284.17196

		8		2.4340852137		284.78797

		14		2.4393538462		285.4044

		19		2.4711400427		289.123385

		24		2.4978188034		292.2448

		MG5

		R		ST		ST

		2		0.7279164103		85.16622

		2.5		0.7279164103		85.16622

		3.5		0.7283654701		85.21876

		4		0.7288418803		85.2745

		4.5		0.7299620513		85.40556

		5		0.7311432479		85.54376

		6.999		0.7323869231		85.68927

		7		0.7336547009		85.8376

		8		0.7349303419		85.98685

		19		0.7349303419		85.98685

		28		0.7471974359		87.4221

		MG3

		R		ST		ST

		2		5.7878752137		677.1814

		2.5		5.7763307692		675.8307

		3.5		5.7649678632		674.50124

		4		5.762935812		674.26349

		5		5.7633769231		674.3151

		6.999		5.7678974359		674.844

		7		5.7751118803		675.68809

		8		5.7841953846		676.75086

		14		5.7841953846		676.75086

		19		5.9122665556		676.75086

		28		5.9122665556		691.735187

		2		1.5436410256		180.606				2		180.606

		3.5		1.5364324786		179.7626				3.5		179.7626

		4		1.5353282051		179.6334				4		179.6334

		4		1.5374569231		179.88246				4		179.88246

		5		1.5393008547		180.0982				5		180.0982

		6.999		1.5409466667		180.29076				7		180.465055

		7		1.5424363675		180.465055				17		180.6255

		17		1.5438076923		180.6255				28		181.8511

		28		1.554282906		181.8511

		For Barbituric acid

		T		1/T x 103		Ln K		K				RSQ  =		0.9765524831

		2.88E-01		3.4698126301		7.8792914851		2642				slope=		-3.5342546384		x103

		2.98E-01		3.3534540577		8.1515162796		3468.6345

		3.05E-01		3.2765399738		8.4634713294		4738.4783

		3.10E-01		3.223726628		8.7762692248		6478.6616

		3.18E-01		3.1426775613		8.9782670688		7928.88

		walden product for barbituric acid complexes

		D		1/Dx102		Λη		Λη		Λη		1/T X 103

		0.8204		1.2189176012		2.8419189		3.9581389		4.9707		3.47029

		0.7836		1.2761613068		2.6306868		3.2628708		4.446		3.3557

		0.76023		1.3153913947		2.50422975		3.18210475		4.098		3.27869

		0.7349		1.3607293509		2.2334067		2.8419267		3.7333		3.22581

		0.7315		1.3670539986		2.0343864		2.6595904		3.3808		3.14465

		1/T X 103		Λη		Λη		Λη

		3.47029		2.8419189		3.9581389		4.9707

		3.3557		2.6306868		3.2628708		4.446

		3.27869		2.50422975		3.18210475		4.098

		3.22581		2.2334067		2.8419267		3.7333

		3.14465		2.0343864		2.6595904		3.3808

		1/T X 103		ln k		LN K		ln k		slope=		R		ΔH		ΔG		ΔG		ΔG

		3.47029		7.9373746962		8.392763113		8.6394108241		1.9143683719		8.314		15.9160586439		229.0090637736		242.1479263061		249.2642038618

		3.3557		7.7319307219		8.3320677073		8.6042878983		0.5233738769		8.314		4.3513304123		215.7153759252		232.4587715989		240.0535215964

		3.27869		7.5888298783		8.2890370983		8.5171931914		0.7042462032		8.314		5.8551029332		206.8641311487		225.9510998258		232.1704133076

		3.22581		7.4702241359		8.261009786		8.4763711969				8.314				200.3468122066		221.5551964879		227.3310569381

		3.14465		7.3172124084		8.2241635126		8.4228825119				8.314				191.3057386076		215.0176306782		220.2130634217

		5650				4415				3140

		5455				4155				2100

		5000				3980				1670

		4800				3870				1375

		4550				3730				1120

		0.01139		58.41		191.1		249.51		289.1		347.51

		0.008904		76.35		219.1		295.45		290.1		366.45

		0.007975		88.91		225.1		314.01		310.1		399.01

		0.006915		97.88		225.1		322.98		313.1		410.98

		0.00596		112.24		229.1		341.34		334		446.24

		T		1/T		KA		LNKA

		288.16		0.0034702943		3140		8.0519780789				0

		298.16		0.0033539039		2100		7.6496926237				2648.9285553901

		305.16		0.0032769695		1970		7.5857888217

		310.16		0.0032241424		1420		7.2584121506

		318.16		0.0031430727		1350		7.2078598714
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The plot of the equivalent conductivity against molar concentration of [Ba(BA)2]Cl2 in water at different temperatures.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0



Mg

1/T X 103(K-1)

Ln KA

Figure(      ): The plot of Ln KA against 1/T for [Mg(BA)2]Cl2 in water.
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Figure (       ): The plot of Ln KA against 1/T for [Ba(BA)2]Cl2 in water.
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Figure(     ): The plot of Ln KA against 1/T for Barbituric acid.
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Figure(    ):The plot of Ln KA against 1/T for [Ca(BA)2]Cl2 in water.
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The plot of Walden product against 1/D for Barbituric acid complexes in water at different temperatures.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Mg

Ca

Ba

1/T X 103 (K-1)

Ln KA

Figure(    ):The plot of Ln KA against 1/T for barbituric acid complexes with ( Mg,Ca,Ba) in water.
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Figure(      ): The plot of walden-product against 1/T
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		freg.		presure

		1		0.45

		5.3		2

		1		0.26

		10		2

		2		0.2

		25		2

		1		0.18

		2		0.8

		9		0.23

		95		2

		1		0.027

		2		0.027

		9		0.04

		90		0.4
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		FILE MGBA5 :[Mg(BA)2]Cl2  in water at 15 oc

		con.		con.1/2		Λ EQ.CON.

		2.17E-05		0.0046583259		256.33245

		4.42E-05		0.0066483081		246.3999

		6.70E-05		0.0081853528		240.1281

		1.14E-04		0.0106770783		209.8805

		1.58E-04		0.0125698051		180.8933

		2.02E-04		0.0142126704		173.9836

		2.43E-04		0.0155884573		167.6036

		2.86E-04		0.0169115345		157.7712

		3.27E-04		0.0180831413		152.8351

		3.69E-04		0.0192093727		149.331

		4.08E-04		0.0201990099		142.136

		4.47E-04		0.0211423745		139.5786

		4.85E-04		0.0220227155		137.7618

		5.23E-04		0.0228691933		135.759

		5.59E-04		0.0236431808		132.2494

		AT 25 OC

		2.25E-05		0.0047434165		266.7003

		4.47E-05		0.0066858059		257.1492

		6.70E-05		0.0081853528		253.9999

		1.08E-04		0.0103923048		233.2001

		1.49E-04		0.0122065556		211.4693

		1.89E-04		0.0137477271		199.5747

		2.28E-04		0.0150996689		188.8122

		2.66E-04		0.0163095064		181.6861

		3.03E-04		0.0174068952		175.6546

		3.40E-04		0.0184390889		171.215

		3.77E-04		0.0194164878		165.6547

		4.12E-04		0.0202977831		158.4594

		4.47E-04		0.0211423745		156.5757

		4.81E-04		0.0219317122		152.6864

		5.15E-04		0.0226936114		152.3071

		AT 37 OC

		2.30E-05		0.0047958315		321.6789

		4.55E-05		0.0067453688		317.5429

		6.66E-05		0.0081608823		310.3933

		1.12E-04		0.0105830052		268.5051

		1.57E-04		0.0125299641		248.1661

		2.01E-04		0.0141774469		238.3445

		2.44E-04		0.0156204994		228.4405

		2.86E-04		0.0169115345		219.8162

		3.28E-04		0.0181107703		214.1153

		3.68E-04		0.0191833261		206.0171

		4.07E-04		0.020174241		203.9322

		4.45E-04		0.0210950231		197.7796

		4.81E-04		0.0219317122		192.5918

		5.18E-04		0.0227596134		189.7851

		5.53E-04		0.023515952		187.123

		AT 45 OC

		2.31E-05		0.0048062459		376.2449

		4.56E-05		0.0067527772		371.4949

		6.75E-05		0.0082158384		350.4467

		1.10E-04		0.0104880885		308.3381

		1.55E-04		0.0124498996		286.6691

		1.98E-04		0.0140712473		269.3865

		2.41E-04		0.0155241747		259.7094

		2.82E-04		0.0167928556		248.7475

		3.22E-04		0.0179443584		239.7277

		3.62E-04		0.0190262976		233.0366

		4.00E-04		0.02		225.2862

		4.32E-04		0.0207846097		222.4213

		4.69E-04		0.0216564078		219.5253

		5.05E-04		0.0224722051		214.9338

		5.39E-04		0.0232163735		210.3118

		AT 15 =288.16K

		CON.		CON^1/2		ΛEQ.CON

		2.27E-05		0.0047644517		268.2451

		4.62E-05		0.0067970582		258.8479

		7.00E-05		0.0083666003		245.1858

		1.19E-04		0.0109087121		200.914

		1.65E-04		0.0128452326		173.1652

		2.11E-04		0.014525839		166.4225

		2.54E-04		0.0159373775		160.187

		2.98E-04		0.0172626765		151.0309

		3.42E-04		0.018493242		146.3057

		3.85E-04		0.0196214169		140.9513

		4.26E-04		0.0206397674		136.0637

		4.67E-04		0.0216101828		133.6156

		5.07E-04		0.0225166605		131.8764

		5.46E-04		0.0233666429		129.9591

		5.84E-04		0.0241660919		126.5995

		AT 25=298.16K

		CON.		CON^1/2		ΛEQ.CON.

		2.35E-05		0.0048476799		275.3064

		4.67E-05		0.0068337398		266.1633

		7.00E-05		0.0083666003		253.1486

		1.13E-04		0.0106301458		223.2374

		1.56E-04		0.012489996		202.435

		1.97E-04		0.0140356688		191.0486

		2.38E-04		0.0154272486		180.7458

		2.78E-04		0.016673332		173.9241

		3.17E-04		0.0178044938		168.1503

		3.56E-04		0.0188679623		163.9004

		3.94E-04		0.0198494332		158.5776

		4.31E-04		0.0207605395		151.6898

		4.67E-04		0.0216101828		149.8866

		5.03E-04		0.0224276615		146.1634

		5.38E-04		0.023194827		145.8003

		AT 32= 305.16

		CON.		CON.^1/2		EQ.CON

		2.25E-05		0.0047434165		289.7003

		4.47E-05		0.0066858059		277.1492

		6.70E-05		0.0081853528		263.9999

		1.08E-04		0.0103923048		243.2001

		1.49E-04		0.0122065556		221.4693

		1.89E-04		0.0137477271		211.5747

		2.28E-04		0.0150996689		198.8122

		2.66E-04		0.0163095064		191.6861

		3.03E-04		0.0174068952		185.6546

		3.40E-04		0.0184390889		181.215

		3.77E-04		0.0194164878		175.6547

		4.12E-04		0.0202977831		168.4594

		4.47E-04		0.0211423745		166.5757

		4.81E-04		0.0219317122		162.6864

		5.15E-04		0.0226936114		162.3071

		AT 37=310.16K

		CON.		CON.^1/2		EQ.CON

		2.40E-05		0.0048989795		303.977

		4.76E-05		0.0068992753		297.1327

		6.96E-05		0.0083426614		272.0341

		1.16E-04		0.0107703296		250.0341

		1.64E-04		0.0128062485		237.564

		2.10E-04		0.0144913767		228.162

		2.55E-04		0.0159687194		218.6811

		3.00E-04		0.0173205081		210.4253

		3.43E-04		0.0185202592		204.9679

		3.85E-04		0.0196214169		197.2157

		4.25E-04		0.0206155281		195.2198

		4.64E-04		0.0215406592		189.3301

		5.03E-04		0.0224276615		184.3639

		5.41E-04		0.0232594067		181.6772

		5.78E-04		0.0240416306		179.1288

		AT 45=318.16K

		CON.		CON.^1/2		EQ.CON.

		2.41E-05		0.0049091751		360.1711

		4.76E-05		0.0068992753		355.624

		7.05E-05		0.0083964278		335.475

		1.15E-04		0.0107238053		295.1654

		1.62E-04		0.0127279221		274.4221

		2.07E-04		0.0143874946		257.8778

		2.52E-04		0.0158745079		248.6142

		2.95E-04		0.017175564		238.1206

		3.36E-04		0.0183303028		229.4861

		3.78E-04		0.0194422221		223.0808

		4.18E-04		0.0204450483		215.6616

		4.51E-04		0.0212367606		212.9191

		4.89E-04		0.0221133444		210.1468

		5.27E-04		0.0229564806		205.7514

		5.63E-04		0.023727621		201.3269

		Table(  ): The equivalent conductivity and the molar concentration of Mg														of [Mg(BA)2]Cl2 in water at

		different temperatures.

		288.16K				298.16K				305.16K				310.16K				318.16K

		M X 104		Λ		M X 104		Λ		M X 104		Λ		M X 104		Λ		M X 104		Λ

		0.227		268.2451		0.235		275.3064		0.225		289.7003		0.24		303.977		0.241		360.1711

		0.462		258.8479		0.467		266.1633		0.447		277.1492		0.476		297.1327		0.476		355.624

		0.7		245.1858		0.7		253.1486		0.67		263.9999		0.696		272.0341		0.705		335.475

		1.19		200.914		1.13		223.2374		1.08		243.2001		1.16		250.0341		1.15		295.1654

		1.65		173.1652		1.56		202.435		1.49		221.4693		1.64		237.564		1.62		274.4221

		2.11		166.4225		1.97		191.0486		1.89		211.5747		2.1		228.162		2.07		257.8778

		2.54		160.187		2.38		180.7458		2.28		198.8122		2.55		218.6811		2.52		248.6142

		2.98		151.0309		2.78		173.9241		2.66		191.6861		3		210.4253		2.95		238.1206

		3.42		146.3057		3.17		168.1503		3.03		185.6546		3.43		204.9679		3.36		229.4861

		3.85		140.9513		3.56		163.9004		3.4		181.215		3.85		197.2157		3.78		223.0808

		4.26		136.0637		3.94		158.5776		3.77		175.6547		4.25		195.2198		4.18		215.6616

		4.67		133.6156		4.31		151.6898		4.12		168.4594		4.64		189.3301		4.51		212.9191

		5.07		131.8764		4.67		149.8866		4.47		166.5757		5.03		184.3639		4.89		210.1468

		5.46		129.9591		5.03		146.1634		4.81		162.6864		5.41		181.6772		5.27		205.7514

		5.84		126.5995		5.38		145.8003		5.15		162.3071		5.78		179.1288		5.63		201.3269
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The plot of  equivalent conductivity against square root of molar concentration of [Mg(BA)2]Cl2 in water at different temperatures.
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