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Complexation of molybdenum(VI) with methyliminodiacetic acid in different water + methanol solutions
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Abstract: The complexation of molybdenum(VI) with methyliminodiacetic acid (MIDA) at pH = 6.00, T = 298 K , I = 0.1 mol.dm-3 of sodium chloride and different water + methanol solutions (0-45% v/v)  was studied by using potentiometric and UV spectrophotometric measurements. The stability constants values were calculated and their trends have been interpreted by using the Kamlet-Abboud-Taft (KAT) model in order to investigate the role of different specific and non-specific interactions in the aqueous solutions of methanol. Hyperquad 2013 and Microsoft Excel 2010 softwares have been used for the calculations. 
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INTRODUCTION
       Investigation on the solvent effect for the complex formation reactions has been our research interest in recent years1-4 with the aim of comparing these new results with our previous data in aqueous solutions5-10and understanding the contribution of solvent in various interactions in alcoholic and ionic liquid solutions. Solvent effect study can be considered as a kind of simulation for the cases where the solvent polarity is decreased.11 The solvent polarity at the protein-water surface or in the active site cavities of metalloenzymes are reduced in comparison to the pure bulk water.11 Therefore it is well known that different types of water exist in cells.11 

   For the second and third transition periods, molybdenum and tungsten, respectively, are the most abundant metals in the oceans.12 This correlates with the fact that molybdenum and tungsten are the only elements of their respective periods that have known biological functions.12 To what extent this abundance is responsible for the extensive usage of Mo in biology, as opposed to its unique chemistry, is not entirely clear.12 Molybdenum is a trace element and most Molybdenum enzymes catalyze a conversion, the net effect of which is to add an oxygen atom to, or remove an oxygen atom from the substrate.12 Molybdenum enzymes have a considerable strategic significance in the biosphere and are found in all forms of life, from bacteria, through higher plants and animals to humans.12 Molybdenum complexes can catalyze reactions that involve oxygen atom transfer.12 

   Aminopolycarboylic acids have been used with the aim of removing toxic metals and preventing metal precipitation at least in the last fifty years. They have vast applications in different fields such as textile production, metal electroplating, waste treatment, pharamaceuticals, cosmetics, agriculture, cleaning operations, food products and photography.13 A new generation of bifunctional aminopolycarboxylic acids have been investigated for MRI (Magnetic Resonance Imaging) and photometric or radioactive imaging and therapy.13 They can be attached to biological macromolecules through a covalent bond.13 

   The stability constants data for the complexation of molybdenum (VI) with methyliminodiacetic acid (MIDA) at T = 298 K and different ionic strengths of sodium perchlorate (0.1 < I < 1.0 mol.dm-3) have been reported previously.6 Therefore in this research molybdenum (VI)  complexation with MIDA was studied in different aqueous solutions of methanol (0-45% v/v)  at I = 0.1 mol.dm-3 of sodium chloride and T = 298 K. The solvent dependence of dissociation and stability constants was fitted to the Kamlet-Abboud-Taft (KAT) equation in order to derive the solvatochromic regression coefficients. All of the UV measurements for the complex formation reaction in the current work have been done at pH = 6.00 in order to avoid the hydrolysis of molybdenum and to be sure about the existence of MoO42- in the solution.6,14 

EXPERIMENTAL
       Sodium chloride, 99.5%; hydrochloric acid titrazole (1 mol.dm-3), sodium hydroxide titrazole (1 mol.dm-3), sodium molybdate, 99.5%; sodium carbonate anhydrous, 99.5%; methanol, 99.9%; potassium hydrogen phthalate, minimum 99.9% were purchased from E. Merck  and  MIDA, 99% (Fig. 1) from Aldrich and were used without further purification. The NaOH solutions were prepared from titrazole solutions and their concentrations was determined by several titrations with potassium hydrogen phtalate. The HCl solution was standardized with sodium carbonate solution (Na2CO3). Sodium chloride and sodium carbonate were dried in an oven at T = 383 K for two h. All chemicals were analytical reagent grade. The specific conductance of double-distilled water was equal to ( 1.3 ± 0.1) µS.cm-1. 


Fig. 1. The chemical structure of MIDA
        All of the spectrophotometric and potentiometric measurements were carried out at T = 298 K and an ionic strength 0.1 mol.dm-3 of sodium chloride. A Metrohm pH-meter, model 827, was  used  for  pH  measurements. The  pH-meter  had  a  sensitivity  of  0.001 units. The  hydrogen  ion concentration was measured  with  a Metrohm combination electrode, model 6.0228.010. A 0.01 mol. Dm-3 hydrochloric  acid  solution  containing  0.09 mol.dm-3 sodium chloride (for adjusting the ionic strength to 0.1 mol.dm –3)  was employed as a standard solution of  hydrogen ion concentration. 
Calibration of the glass electrode for different methanol mixtures has been done according to the literature.11,15,16 Therefore the calibration has been done by using the buffers (pH 4.00, 7.00) which were from Metrohm AG, Herisau, Switzerland, similar to the work by Sigel11 and then the correction factors15,16 have been applied for different solvent mixtures. Many glass electrodes show the theoretical response to hydrogen ion, at least up to alcohol concentrations near 90 weight percent .15 Definition of acidity in alcohol-water solvents in terms of the experimental quantity (pH) is possible by several units, but from the practical point of view, the pmH unit is unsatisfactory in water + alcohol media.15 The paH* is related directly to the experimental quantity by using the following equation: 15 

paH* = pH – δ                                                                                                                                (1)

where aH* is the hydrogen ion activity referred to the standard state in the mixed solvent.15 paH* is a useful quantity that plays a simple and distinct role in chemical equilibria in alcoholic media.15 In this research the values of the experimental quantity (pH) were obtained in different methanol mixtures containing known concentrations of  HCl and NaCl to give a constant ionic strength of 0.1 mol.dm-3.15 The standard solutions of known paH* having the same solvent composition as the unknowns have been used to calculate values of the correction term δ.15 The value of δ is substantially constant for a solvent medium of given composition.15 The values of δ are small up to about 80 weight percent methanol and their values for different water + alcohol solutions are available in the literature.15 Potentiometric titrations were done with sodium hydroxide 0.2 mol.dm -3 in thermostatted vessels  with a magnetic stirrer. Therefore, 25 cm-3 solution in the thermostatted titration vessel contains the reagents with final concentrations as follows: sodium chloride, 0.1  mol.dm-3; hydrochloric acid, 0.016 mol.dm-3; MIDA, 0.01  mol.dm-3; desired amount of methanol and water for each volume fraction of methanol. 

Spectrophotometric measurements were performed with a PerkinElmer Lambda 25 UV-Vis spectrophotometer between 245 nm and 280 nm in thermostatted 10-mm quartz cells at T = 298 K and an ionic strength 0.1 mol.dm -3 of sodium chloride. 5-8,10 The measurement cell was of the flow type.5-8,10 In order to measure the absorbance and pH of the solution simultaneously, a Masterflux pump was used which allowed the circulation of the solution under study between the potentiometric and spectrophotometric cells.5-8,10 Measurements have been performed for different metal, ligand concentrations and ligand/metal molar ratios but the best results have been obtained with CL = CM = 0.007 mol.dm-3. Job method  has been used for different water + methanol solutions (0-45% v/v).5-8,10  
Using the Job method, the absorbances of the solutions of  Mo(VI) + MIDA complex at total concentration of 0.0028 mol.dm-3 in the UV range (260 to 270) nm at a constant pH = 6.00 and different volume fractions of methanol have been measured and gathered in Tables I-X in the supplementary material and the plot in Fig. 2 ( for 35 % methanol). The experimental procedure for the Job method have been described in our previous paper in detail.6 

RESULTS AND DISCUSSION
Complexation of molybdenum (VI) with MIDA in different aqueous solutions of methanol
       The dissociation reactions of MIDA have been reviewed in the literature.13 The values of MIDA dissociation constants at T = 298 K , I = 0.1 mol.dm-3 of NaClO4 and different water + methanol solutions (0-45% v/v) have also been gathered in Tables I and II from our previous work.16 Dissociation constants values were calculated on the basis of the following equilibria in the current work ( L = MIDA):                           
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The values of dissociation constants in this work  which were obtained at different volume fractions of methanol (0-45% v/v), I = 0.1 mol.dm-3 of NaCl by using the potentiometric technique and the Hyperquad 2013 program17 were reported in Tables I and II together with the literature data. Three titrations were performed for each aqueous solution of methanol and approximately 110 points have been used for calculations at each volume fraction of methanol. Errors for pH and volume in the Hyperquad 2013 program were 0.001. Figures 2 and 3 show the speciation diagram and fitted titration curves from Hyperquad 2013 program respectively (for 25% methanol). 
Table I. Average experimental values of  log K1 at I =  0.1 mol.dm-3 of  NaCl and different aqueous solutions of methanol for MIDA, T = 298 K 
	Methanol % (v/v)
	log K1

	0
	2.29 ± 0.10

	5
	2.46 ± 0.03

	10
	2.56 ± 0.02

	15
	2.60 ± 0.05

	20
	2.66 ± 0.04

	25
	2.74 ± 0.03

	30
	2.87 ± 0.04

	35
	2.87 ± 0.02

	40
	3.11 ± 0.04

	45
	3.17 ± 0.05

	0
	2.12 ± 0.09a

	0
	2.28 ± 0.02b

	0
	2.32 ± 0.03c

	0
	2.4 ± 0.1d

	0
	2.54 ± 0.04e

	5
	2.58 ± 0.02f

	10
	2.68 ± 0.03g

	15
	2.64 ± 0.01h

	20
	2.65 ± 0.02i

	25
	2.72 ± 0.02j

	30
	2.76 ± 0.01k

	35
	2.79 ± 0.02l

	40
	2.85 ± 0.01m

	
45


	2.95 ± 0.01n


a I = 0.1 mol.dm-3 KCl, T = 298 K; b I = 0.5 mol.dm-3 NaClO4, T = 298 K; c I = 0.5 mol.dm-3
KNO3, T = 298 K; d I = 1.0 mol.dm-3 NaClO4, T = 298 K (a, b, c and d data were taken from
the literature13); e-n I = 0.1 mol.dm-3 NaClO4, T = 298 K (e, f, g h, i, j, k, l, m and n data were
taken from the literature16)
Table II. Average experimental values of log K2 at I =  0.1 mol.dm-3 of  NaCl and different aqueous solutions of methanol for MIDA, T = 298 K 
	Methanol % (v/v)
	log K2

	0
	9.21 ± 0.04

	5
	9.25 ± 0.02

	10
	9.30 ± 0.01

	15
	9.30 ± 0.02

	20
	9.40 ± 0.02

	25
	9.49 ± 0.02

	30
	9.56 ± 0.02

	35
	9.58 ± 0.01

	40
	9.68 ± 0.02

	45
	9.78 ± 0.03

	0
	9.65 ± 0.07a

	0
	9.59 ± 0.02b

	0
	9.43 ± 0.03c

	0
	9.46 ± 0.03d

	0
	9.48 ± 0.06e

	0
	9.67 ± 0.10f

	5
	9.68 ± 0.06g

	10
	9.70 ± 0.06h

	15
	9.76 ± 0.01i

	20
	9.83 ± 0.08j

	25
	9.87 ± 0.07k

	30
	9.95 ± 0.12l

	35
	9.97 ± 0.10m

	40
	10.06 ± 0.07n

	45
	10.13 ± 0.09o


a I = 0.1 mol.dm-3 KCl, T = 293 K; b I = 0.1 mol.dm-3 KCl/NO3, T = 298 K;  c I = 0.5 mol.dm-3
NaClO4, T = 298 K;  dI = 0.5 mol.dm-3 KNO3, T = 298 K;  e I = 1.0 mol.dm-3 NaClO4, T = 298 K
(a, b, c, d and e data were taken from the literature13); f-o I = 0.1 mol.dm-3 NaClO4, T = 298 K
(f, g, h, i, j, k, l, m, n, and o data were taken from the literature16) 
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Fig. 2. Speciation  diagram for MIDA (L) at T = 298 K, I = 0.1 mol.dm-3 NaCl and  25% methanol; CL = 0.01 mol.dm-3; solid line H2L; long dashed line HL-; and short dashed line free L
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Fig. 3. Potentiometric titration of MIDA (L) at T = 298 K, I = 0.1 mol.dm-3 NaCl and  25% methanol; CL = 0.01 mol.dm-3 vs. volume of NaOH. Continuous line represents the calculated pH refined with Hyperquad2013 program, considering H2L and HL- species. Circles show the experimental pH 

MoO42- will bind with this tridentate ligand as 1:1 complex:5-8,10 
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Where x = 1, y = 0 and z = 1. So the stability constants for the complex species, MoO3L2-, have been calculated at different volume fractions of methanol by combination of the following equations according to our previous works5-8,10 
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Ac, Aobs, and ε0 are the corrected absorbance of the complex, the observed  absorbance  and  the  molar absorptivity of MoO42-, respectively. ε0 values are calculated at Xmetal = 1.0. The  molar absorptivity values  of  the complex, ε1 , are calculated at low mole fraction of the metal, where all the metal ions  are  in the form of  a complex. [MoO3L2-] which is the concentration of the complex was calculated at Xmetal = 0.5, where the maximum absorbance is observed (Fig. 4). The value of [L] has been used for the calculation of [L2-] according to the definition of dissociation constants. The values of conditional stability constants can be obtained by inserting the values of  [MoO3L2-], [MoO42-], [H+] and  [L2-] in Eq. (5). Their values together with the literature values are shown in Table III. Microsoft Excel 2010 has been used for the calculations in Eqs. (5-9).
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Fig. 4. Corrected absorbance data, Ac, for MoO3MIDA2-, versus the
 mole fraction of Mo(VI), Xmetal, at T = 298 K, an ionic  strength of
 0.1 mol dm-3 NaCl, 35 % methanol and different wavelengths: solid line  
 260 nm; long dashed line 265 nm; and short dashed line 270 nm. All of the lines
 have been obtained on the basis of the best fit to corrected absorbance data
Table III. Average experimental values of log β101 at pH = 6.00, I =  0.1 mol.dm-3 of NaCl and different aqueous solutions of methanol for the complexation of molybdenum (VI) with MIDA, T = 298 K
	Methanol % (v/v)
	log β101

	0
	18.30 ± 0.03

	5
	18.40 ± 0.04

	10
	18.44 ± 0.04


	15
	18.46 ± 0.06

	20
	18.53 ± 0.10

	25
	18.64 ± 0.01

	30
	18.76 ± 0.03

	35
	18.84 ± 0.02

	40
	18.86 ± 0.06

	45
	18.89 ± 0.10

	0
	18.2a 

	0
	19.09 ± 0.14b

	0
	18.78 ± 0.18c

	0
	18.67 ± 0.20d

	0
	18.85 ± 0.15e

	0
	18.91 ± 0.40f


a This value is not at a fixed ionic strength and has been obtained by NMR method. The 
concentrations are usually high in NMR (minimum of 0.1 mol.dm-3 in metal and ligand 18); 
b I = 0.1 mol.dm-3 NaClO4, T = 298 K, CL = CM = 0.01 mol.dm-3; c I = 0.3 mol.dm-3 NaClO4,
 T = 298 K, CL = CM = 0.01 mol.dm-3 ;  d I = 0.5 mol.dm-3 NaClO4, T = 298 K, CL = CM = 0.01
mol.dm-3; e I = 0.7 mol.dm-3 NaClO4, T = 298 K, CL = CM = 0.01 mol.dm-3 ; f I = 1.0 mol.dm-3
NaClO4, T = 298 K, CL = CM = 0.01 mol.dm-3 (b, c, d, e and f data were taken from the literature6) 

Comparison with literature data
       The original and first works about the complexation of molybdenum (VI) with different aminopolycarboxylic acids have been reported by Kula and coworkers.18-21 Literature survey showed that although there are only a few reports for the complexation of molybdenum (VI) with ethylenediamine-N,N´-diacetic acid (EDDA) in methanol-water22,23 and complexation of tungsten  (VI)24 and molybdenum (VI)25 with EDDA in propanol-water mixtures there is no paper about the stability constants data in different water + methanol solutions for the interaction of molybdenum (VI) with MIDA. It was seen from the literature data22-25 that the stability constants increased with polarity decrease of the alcohol-water mixtures which confirms the pattern which has been obtained in the current research. The concentration of Mo (VI) and MIDA and the kind of background electrolyte (CL = CM =0.007 mol.dm-3, NaCl) in this research are different from our previous work (CL = CM = 0.01 mol.dm-3, NaClO4),6 therefore the values of stability constants at 0% methanol (I = 0.1 mol.dm-3) in the two works are not equal (Table III).

Application of KAT model for solvent effect study
     Although linear Gibbs energy relationships such as the Hammett equation are well established and are known to work very well for the substituent effects, solvent effects are more complicated processes which need to be investigated in more detail. Therefore a treatment of multiple interacting solvent effects which is more generally applicable has been designed by Kamlet, Abboud and Taft (KAT).26 In their treatment it is necessary to consider non-specific and specific solute-solvent interactions separately. Specific solute-solvent interactions has been subdivided to solvent Lewis-basicity interactions(Hydrogen Bond Donor(HBD) solute/(Hydrogen Bond Acceptor(HBA) solvent) and solvent Lewis acidity interactions(Hydrogen Bond Acceptor(HBA) solute/(Hydrogen Bond Donor(HBD) solvent). Thus, the following multiparameter equation has been suggested for application in Linear Solvation Energy Relationships (LSER):26-44 
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     LSER have been used in various fields such as: ionic liquids, solubility, thermochemistry, NMR chemical shifts, pharmaceuticals, etc. Eq. (10) has been used in the correlation analysis by multiple regression of numerous reaction rates and equilibria, spectroscopic data and various other solvent dependent processes. α shows solvent HBD acidity and is a measure of the proton transfer from the solvent to the solute for hydrogen bond formation. The α values are between zero for non-HBD solvents up to 1.0 for methanol.16 The ability of the solvent to accept proton from a solute in order to form hydrogen bond is indicated by β which is called solvent HBA basicity. The  β values vary from zero for non-HBD solvents up to 1 for hexamethylphosphoric acid triamide (HMPT).16 The solvation parameters α and β have been used for the interpretation of intermolecular hydrogen bonding. π* is index of solvent dipolarity/polarizability. In other words it is the capability of the solvent regarding charge, dipole and dielectric contributions. The π* value is 0.00 and 1.00 for cyclohexane and dimethylsulfoxide respectively.16 δ is discontinuous polarizability correlation term. δ is 0.0 for non-chloro substituted aliphatic solvents, 0.5 for poly-chloro-substituted aliphatics, and 1.0 for aromatic solvents.16 In the current work δ is equal to zero. A0 is value for log K in setup when α, β, δ and π* are equal to zero. KAT equations (Table V) have been obtained by using  Microsoft Excel 2010 software. 

Table IV. Solvatochromic parameters for different aqueous solutions of methanol from the literature (reference 16)
	Methanol

% (v/v)
	α
	β
	π*

	0
	1.17
	0.47
	1.09

	5
	1.16
	0.48
	1.05

	10
	1.15
	0.49
	1.04

	15
	1.14
	0.50
	1.02

	20
	1.13
	0.51
	0.99

	25
	1.12
	0.52
	0.97

	30
	1.11
	0.53
	0.94

	35
	1.10
	0.54
	0.92

	40
	1.09
	0.55
	0.89

	45
	1.07
	0.56
	0.85


Table V. Different KAT equations with one and two solvatochromic parameters together with their standard errors and square values of correlation coefficients (r2) for dissociation and stability constants at T = 298 K, I =  0.1 mol dm-3 of NaCl and different aqueous solutions of methanol, α; hydrogen bond donor acidity, (; hydrogen bond acceptor basicity, π*; dipolarity/polarizability, n = 10 

	KAT equation
	r2

	log K1 = (12.33 ± 0.59) - (8.54 ± 0.52)α                                                                                               
	0.97

	log K1 = -(1.92 ± 0.29) + (9.04 ± 0.56)β                                                                                              
	0.97

	log K1 = (6.25 ± 0.18) - (3.60 ± 0.19)π*                                                                                             
	0.98

	log K1 = (5.81 ± 10.83) - (4.64 ± 6.50)α + (4.14 ± 6.88)β                                                                   
	0.97

	log K1 = (4.06 ± 4.90) + (3.06 ± 6.84)α - (4.88 ± 2.87)π*                                                                  
	0.98

	log K1 = (5.89 ± 4.66) + (0.40 ± 5.18)β - (3.44 ± 2.05)π*                                                                   
	0.98

	log K2 = (16.18 ± 0.33) - (5.98 ± 0.29)α                                                                                              
	0.98

	log K2 = (6.21 ± 0.19) + (6.31 ± 0.37)β                                                                                               
	0.97

	log K2 = (11.91 ± 0.11) - (2.52 ± 0.11)π*                                                                                            
	0.98

	log K2 = (16.67 ± 6.17) - (6.28 ± 3.70)α - (0.31 ± 3.92)β                                                                  
	0.98

	log K2 = (12.97 ± 3.00) - (1.48 ± 4.19)α - (1.90 ± 1.76)π*                                                                 
	0.98

	log K2 = (12.09 ± 2.84) - (0.20 ± 3.15)β - (2.60 ± 1.25)π*                                                                
	0.98

	log β101 = (25.97 ± 0.57) - (6.54 ± 0.51)α                                                                                           
	0.95

	log β101 = (15.01 ± 0.22) + (7.00 ± 0.42)β                                                                                            
	0.97

	log β101 = (21.30 ± 0.19) - (2.76 ± 0.19)π*                                                                                           
	0.96

	log β101 = (5.66 ± 7.61) + (5.61 ± 4.56)α + (12.91 ± 4.83)β                                                             
	0.98

	log β101 = (19.29 ± 5.07) + (2.81 ± 7.08)α - (3.94 ± 2.97)π*                                                            
	0.96

	log β101 = (14.76 ± 4.13) + (7.27 ± 4.58)β + (0.11 ± 1.82)π*    
	0.97


CONCLUSIONS
          The KAT equations obtained in this research (Table V) can be used for the calculation of MIDA dissociation constants and stability constants for the complexation of Mo(VI) with MIDA at pH = 6.00, T = 298 K, I = 0.1 mol.dm-3 of sodium chloride in the desirable range of methanol (0-45%) without any further experimental work. The values of dissociation and stability constants increase with a mild slope as the volume fraction of methanol increases, because the solvation decreases and stability increases (Tables I-III).11,45,46 The standard errors for A0, a, b and p are too high for two parameter KAT equation in comparison to the one parameter equation (Table V) which is due to the linear increase of solvatochromic parameters for methanol (Table IV). The trend which has been obtained in this research is in agreement with our previous findings1,2,16 and therefore it is predicted that it can be valid probably for the complexation of molybdenum (VI) with other  aminopolycarboxylic acids.
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		Project: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		initial volume25

		Point		Titre /ml		Total(MIDA) /M		Total(H) /M		Free(MIDA) /M		p[H]		[MIDAH] /M		[MIDAH2] /M		[H-1] /M

		1		0		1.00E-02		3.60E-02		1.85E-11		1.77		9.63E-04		9.04E-03		6.03E-13

		2		0.05		9.98E-03		3.55E-02		1.94E-11		1.781		9.83E-04		9.00E-03		6.18E-13

		3		0.1		9.96E-03		3.51E-02		2.03E-11		1.792		1.00E-03		8.96E-03		6.34E-13

		4		0.15		9.94E-03		3.46E-02		2.12E-11		1.803		1.02E-03		8.92E-03		6.50E-13

		5		0.2		9.92E-03		3.41E-02		2.23E-11		1.814		1.05E-03		8.87E-03		6.67E-13

		6		0.25		9.90E-03		3.37E-02		2.34E-11		1.826		1.07E-03		8.83E-03		6.85E-13

		7		0.3		9.88E-03		3.32E-02		2.46E-11		1.838		1.09E-03		8.79E-03		7.04E-13

		8		0.4		9.84E-03		3.23E-02		2.72E-11		1.862		1.14E-03		8.70E-03		7.45E-13

		9		0.5		9.80E-03		3.14E-02		3.02E-11		1.887		1.20E-03		8.60E-03		7.89E-13

		10		0.6		9.77E-03		3.05E-02		3.37E-11		1.914		1.26E-03		8.50E-03		8.39E-13

		11		0.7		9.73E-03		2.96E-02		3.78E-11		1.941		1.33E-03		8.40E-03		8.94E-13

		12		0.8		9.69E-03		2.87E-02		4.27E-11		1.97		1.40E-03		8.29E-03		9.56E-13

		13		0.9		9.65E-03		2.78E-02		4.84E-11		2.001		1.48E-03		8.17E-03		1.03E-12

		14		1		9.62E-03		2.69E-02		5.53E-11		2.033		1.57E-03		8.04E-03		1.10E-12

		15		1.1		9.58E-03		2.61E-02		6.36E-11		2.067		1.67E-03		7.91E-03		1.19E-12

		16		1.2		9.54E-03		2.52E-02		7.36E-11		2.103		1.78E-03		7.76E-03		1.30E-12

		17		1.3		9.51E-03		2.43E-02		8.59E-11		2.141		1.90E-03		7.60E-03		1.42E-12

		18		1.4		9.47E-03		2.35E-02		1.01E-10		2.181		2.04E-03		7.43E-03		1.55E-12

		19		1.5		9.43E-03		2.26E-02		1.20E-10		2.224		2.19E-03		7.24E-03		1.71E-12

		20		1.6		9.40E-03		2.18E-02		1.44E-10		2.27		2.37E-03		7.03E-03		1.90E-12

		21		1.7		9.36E-03		2.10E-02		1.74E-10		2.318		2.56E-03		6.80E-03		2.13E-12

		22		1.8		9.33E-03		2.01E-02		2.12E-10		2.37		2.78E-03		6.55E-03		2.40E-12

		23		1.9		9.29E-03		1.93E-02		2.62E-10		2.425		3.02E-03		6.28E-03		2.72E-12

		24		2		9.26E-03		1.85E-02		3.26E-10		2.483		3.29E-03		5.97E-03		3.11E-12

		25		2.1		9.23E-03		1.77E-02		4.11E-10		2.546		3.58E-03		5.64E-03		3.60E-12

		26		2.2		9.19E-03		1.69E-02		5.23E-10		2.612		3.91E-03		5.28E-03		4.19E-12

		27		2.3		9.16E-03		1.61E-02		6.72E-10		2.684		4.27E-03		4.89E-03		4.94E-12

		28		2.4		9.12E-03		1.53E-02		8.75E-10		2.76		4.66E-03		4.47E-03		5.90E-12

		29		2.45		9.11E-03		1.49E-02		1.00E-09		2.801		4.86E-03		4.25E-03		6.47E-12

		30		2.5		9.09E-03		1.45E-02		1.15E-09		2.843		5.07E-03		4.02E-03		7.14E-12

		31		2.55		9.07E-03		1.42E-02		1.33E-09		2.888		5.29E-03		3.79E-03		7.90E-12

		32		2.6		9.06E-03		1.38E-02		1.55E-09		2.934		5.51E-03		3.55E-03		8.79E-12

		33		2.65		9.04E-03		1.34E-02		1.80E-09		2.983		5.74E-03		3.30E-03		9.84E-12

		34		2.7		9.03E-03		1.30E-02		2.11E-09		3.035		5.98E-03		3.05E-03		1.11E-11

		35		2.75		9.01E-03		1.26E-02		2.50E-09		3.09		6.22E-03		2.79E-03		1.26E-11

		36		2.8		8.99E-03		1.22E-02		2.98E-09		3.15		6.46E-03		2.53E-03		1.45E-11

		37		2.85		8.98E-03		1.18E-02		3.59E-09		3.215		6.71E-03		2.26E-03		1.68E-11

		38		2.9		8.96E-03		1.15E-02		4.40E-09		3.287		6.97E-03		1.99E-03		1.98E-11

		39		2.925		8.95E-03		1.13E-02		4.90E-09		3.325		7.10E-03		1.86E-03		2.17E-11

		40		2.95		8.94E-03		1.11E-02		5.49E-09		3.367		7.23E-03		1.72E-03		2.38E-11

		41		2.975		8.94E-03		1.09E-02		6.19E-09		3.411		7.36E-03		1.58E-03		2.64E-11

		42		3		8.93E-03		1.07E-02		7.04E-09		3.459		7.49E-03		1.44E-03		2.95E-11

		43		3.025		8.92E-03		1.05E-02		8.08E-09		3.512		7.62E-03		1.30E-03		3.32E-11

		44		3.05		8.91E-03		1.03E-02		9.39E-09		3.569		7.76E-03		1.16E-03		3.80E-11

		45		3.075		8.90E-03		1.02E-02		1.11E-08		3.634		7.89E-03		1.01E-03		4.40E-11

		46		3.1		8.90E-03		9.96E-03		1.33E-08		3.707		8.03E-03		8.71E-04		5.21E-11

		47		3.11		8.89E-03		9.89E-03		1.45E-08		3.74		8.08E-03		8.14E-04		5.62E-11

		48		3.12		8.89E-03		9.82E-03		1.58E-08		3.774		8.13E-03		7.56E-04		6.08E-11

		49		3.13		8.89E-03		9.74E-03		1.73E-08		3.812		8.19E-03		6.99E-04		6.63E-11

		50		3.14		8.88E-03		9.67E-03		1.91E-08		3.852		8.24E-03		6.41E-04		7.27E-11

		51		3.15		8.88E-03		9.59E-03		2.13E-08		3.896		8.30E-03		5.83E-04		8.05E-11

		52		3.16		8.88E-03		9.52E-03		2.40E-08		3.944		8.35E-03		5.25E-04		8.99E-11

		53		3.17		8.87E-03		9.44E-03		2.73E-08		3.998		8.41E-03		4.67E-04		1.02E-10

		54		3.18		8.87E-03		9.37E-03		3.16E-08		4.058		8.46E-03		4.09E-04		1.17E-10

		55		3.19		8.87E-03		9.29E-03		3.73E-08		4.127		8.52E-03		3.51E-04		1.37E-10

		56		3.2		8.87E-03		9.22E-03		4.53E-08		4.209		8.57E-03		2.93E-04		1.66E-10

		57		3.21		8.86E-03		9.15E-03		5.73E-08		4.308		8.63E-03		2.34E-04		2.08E-10

		58		3.22		8.86E-03		9.07E-03		7.73E-08		4.436		8.68E-03		1.76E-04		2.79E-10

		59		3.23		8.86E-03		9.00E-03		1.17E-07		4.614		8.74E-03		1.17E-04		4.21E-10

		60		3.24		8.85E-03		8.92E-03		2.37E-07		4.916		8.79E-03		5.89E-05		8.44E-10

		61		3.25		8.85E-03		8.85E-03		4.12E-06		6.154		8.84E-03		3.43E-06		1.46E-08

		62		3.26		8.85E-03		8.78E-03		7.08E-05		7.393		8.78E-03		1.96E-07		2.53E-07

		63		3.27		8.84E-03		8.70E-03		1.41E-04		7.696		8.70E-03		9.68E-08		5.09E-07

		64		3.28		8.84E-03		8.63E-03		2.11E-04		7.876		8.63E-03		6.35E-08		7.69E-07

		65		3.29		8.84E-03		8.55E-03		2.82E-04		8.004		8.56E-03		4.69E-08		1.03E-06

		66		3.3		8.83E-03		8.48E-03		3.52E-04		8.105		8.48E-03		3.69E-08		1.30E-06

		67		3.31		8.83E-03		8.41E-03		4.22E-04		8.187		8.41E-03		3.02E-08		1.58E-06

		68		3.32		8.83E-03		8.33E-03		4.93E-04		8.258		8.34E-03		2.54E-08		1.85E-06

		69		3.34		8.82E-03		8.19E-03		6.33E-04		8.374		8.19E-03		1.91E-08		2.42E-06

		70		3.36		8.82E-03		8.04E-03		7.73E-04		8.469		8.04E-03		1.51E-08		3.01E-06

		71		3.38		8.81E-03		7.89E-03		9.13E-04		8.549		7.90E-03		1.23E-08		3.62E-06

		72		3.4		8.80E-03		7.75E-03		1.05E-03		8.619		7.75E-03		1.03E-08		4.26E-06

		73		3.43		8.79E-03		7.53E-03		1.26E-03		8.71		7.53E-03		8.12E-09		5.25E-06

		74		3.46		8.78E-03		7.31E-03		1.47E-03		8.789		7.31E-03		6.57E-09		6.30E-06

		75		3.49		8.78E-03		7.09E-03		1.68E-03		8.86		7.10E-03		5.42E-09		7.41E-06

		76		3.53		8.76E-03		6.80E-03		1.95E-03		8.944		6.81E-03		4.28E-09		9.00E-06

		77		3.57		8.75E-03		6.51E-03		2.23E-03		9.02		6.52E-03		3.44E-09		1.07E-05

		78		3.61		8.74E-03		6.22E-03		2.50E-03		9.09		6.23E-03		2.80E-09		1.26E-05

		79		3.65		8.73E-03		5.93E-03		2.78E-03		9.156		5.95E-03		2.30E-09		1.46E-05

		80		3.7		8.71E-03		5.57E-03		3.12E-03		9.233		5.59E-03		1.81E-09		1.75E-05

		81		3.75		8.70E-03		5.22E-03		3.46E-03		9.306		5.24E-03		1.43E-09		2.07E-05

		82		3.8		8.68E-03		4.86E-03		3.80E-03		9.377		4.89E-03		1.13E-09		2.44E-05

		83		3.85		8.67E-03		4.51E-03		4.13E-03		9.446		4.53E-03		8.98E-10		2.86E-05

		84		3.91		8.65E-03		4.08E-03		4.53E-03		9.528		4.12E-03		6.75E-10		3.45E-05

		85		3.97		8.63E-03		3.66E-03		4.93E-03		9.611		3.70E-03		5.01E-10		4.18E-05

		86		4.03		8.61E-03		3.24E-03		5.32E-03		9.696		3.29E-03		3.67E-10		5.08E-05

		87		4.09		8.59E-03		2.82E-03		5.71E-03		9.784		2.88E-03		2.62E-10		6.22E-05

		88		4.15		8.58E-03		2.40E-03		6.10E-03		9.877		2.48E-03		1.82E-10		7.72E-05				Project title: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		89		4.21		8.56E-03		1.99E-03		6.48E-03		9.979		2.08E-03		1.21E-10		9.75E-05				Execution time 0.06 secs

		90		4.27		8.54E-03		1.57E-03		6.84E-03		10.092		1.70E-03		7.60E-11		1.26E-04				1 iterations. Sigma = 37.384

		91		4.33		8.52E-03		1.16E-03		7.19E-03		10.22		1.33E-03		4.43E-11		1.70E-04				Refinement converged successfully

		92		4.39		8.51E-03		7.49E-04		7.52E-03		10.368		9.87E-04		2.34E-11		2.39E-04

		93		4.45		8.49E-03		3.40E-04		7.80E-03		10.538		6.93E-04		1.11E-11		3.53E-04				Standard

		94		4.51		8.47E-03		-6.78E-05		8.00E-03		10.719		4.68E-04		4.94E-12		5.36E-04				Log beta  Value     Deviation Comment

		95		4.57		8.45E-03		-4.73E-04		8.13E-03		10.89		3.21E-04		2.29E-12		7.95E-04				MIDAH     9.4864    0.0154

		96		4.63		8.44E-03		-8.77E-04		8.21E-03		11.035		2.32E-04		1.18E-12		1.11E-03				MIDAH2    12.2291   0.0233

		97		4.69		8.42E-03		-1.28E-03		8.24E-03		11.154		1.77E-04		6.89E-13		1.46E-03				H-1       -13.99              constant

		98		4.75		8.40E-03		-1.68E-03		8.26E-03		11.251		1.42E-04		4.41E-13		1.82E-03

		99		4.81		8.39E-03		-2.08E-03		8.27E-03		11.332		1.18E-04		3.04E-13		2.20E-03				Correlation coefficients

		100		4.87		8.37E-03		-2.48E-03		8.27E-03		11.401		1.01E-04		2.21E-13		2.58E-03				2   0.659

		101		4.93		8.35E-03		-2.87E-03		8.27E-03		11.461		8.76E-05		1.67E-13		2.96E-03				1.00E+00

		102		4.99		8.34E-03		-3.27E-03		8.26E-03		11.514		7.74E-05		1.31E-13		3.35E-03

		103		5.05		8.32E-03		-3.66E-03		8.25E-03		11.562		6.94E-05		1.05E-13		3.73E-03

		Formula		Log Beta				Reagent		Total mmoles		Burette conc. / M

		MIDAH		9.4864				MIDA		2.50E-01		0

		MIDAH2		12.2291				H		9.00E-01		-0.2

		H-1		-13.99

		p[H]		Free(MIDA) /M		[MIDAH] /M		[MIDAH2] /M

		1.77		1.85E-11		9.63E-04		9.04E-03

		1.781		1.94E-11		9.83E-04		9.00E-03

		1.792		2.03E-11		1.00E-03		8.96E-03

		1.803		2.12E-11		1.02E-03		8.92E-03

		1.814		2.23E-11		1.05E-03		8.87E-03

		1.826		2.34E-11		1.07E-03		8.83E-03

		1.838		2.46E-11		1.09E-03		8.79E-03

		1.862		2.72E-11		1.14E-03		8.70E-03

		1.887		3.02E-11		1.20E-03		8.60E-03

		1.914		3.37E-11		1.26E-03		8.50E-03

		1.941		3.78E-11		1.33E-03		8.40E-03

		1.97		4.27E-11		1.40E-03		8.29E-03

		2.001		4.84E-11		1.48E-03		8.17E-03

		2.033		5.53E-11		1.57E-03		8.04E-03														Solid line  H2MIDA

		2.067		6.36E-11		1.67E-03		7.91E-03														Long dashed line HMIDA-1

		2.103		7.36E-11		1.78E-03		7.76E-03														Short dashed line free MIDA

		2.141		8.59E-11		1.90E-03		7.60E-03

		2.181		1.01E-10		2.04E-03		7.43E-03

		2.224		1.20E-10		2.19E-03		7.24E-03

		2.27		1.44E-10		2.37E-03		7.03E-03

		2.318		1.74E-10		2.56E-03		6.80E-03

		2.37		2.12E-10		2.78E-03		6.55E-03

		2.425		2.62E-10		3.02E-03		6.28E-03

		2.483		3.26E-10		3.29E-03		5.97E-03

		2.546		4.11E-10		3.58E-03		5.64E-03

		2.612		5.23E-10		3.91E-03		5.28E-03

		2.684		6.72E-10		4.27E-03		4.89E-03

		2.76		8.75E-10		4.66E-03		4.47E-03

		2.801		1.00E-09		4.86E-03		4.25E-03

		2.843		1.15E-09		5.07E-03		4.02E-03

		2.888		1.33E-09		5.29E-03		3.79E-03

		2.934		1.55E-09		5.51E-03		3.55E-03

		2.983		1.80E-09		5.74E-03		3.30E-03

		3.035		2.11E-09		5.98E-03		3.05E-03

		3.09		2.50E-09		6.22E-03		2.79E-03

		3.15		2.98E-09		6.46E-03		2.53E-03

		3.215		3.59E-09		6.71E-03		2.26E-03

		3.287		4.40E-09		6.97E-03		1.99E-03

		3.325		4.90E-09		7.10E-03		1.86E-03

		3.367		5.49E-09		7.23E-03		1.72E-03

		3.411		6.19E-09		7.36E-03		1.58E-03

		3.459		7.04E-09		7.49E-03		1.44E-03

		3.512		8.08E-09		7.62E-03		1.30E-03

		3.569		9.39E-09		7.76E-03		1.16E-03

		3.634		1.11E-08		7.89E-03		1.01E-03

		3.707		1.33E-08		8.03E-03		8.71E-04

		3.74		1.45E-08		8.08E-03		8.14E-04

		3.774		1.58E-08		8.13E-03		7.56E-04

		3.812		1.73E-08		8.19E-03		6.99E-04

		3.852		1.91E-08		8.24E-03		6.41E-04

		3.896		2.13E-08		8.30E-03		5.83E-04

		3.944		2.40E-08		8.35E-03		5.25E-04

		3.998		2.73E-08		8.41E-03		4.67E-04

		4.058		3.16E-08		8.46E-03		4.09E-04

		4.127		3.73E-08		8.52E-03		3.51E-04

		4.209		4.53E-08		8.57E-03		2.93E-04

		4.308		5.73E-08		8.63E-03		2.34E-04

		4.436		7.73E-08		8.68E-03		1.76E-04

		4.614		1.17E-07		8.74E-03		1.17E-04

		4.916		2.37E-07		8.79E-03		5.89E-05

		6.154		4.12E-06		8.84E-03		3.43E-06

		7.393		7.08E-05		8.78E-03		1.96E-07

		7.696		1.41E-04		8.70E-03		9.68E-08

		7.876		2.11E-04		8.63E-03		6.35E-08

		8.004		2.82E-04		8.56E-03		4.69E-08

		8.105		3.52E-04		8.48E-03		3.69E-08

		8.187		4.22E-04		8.41E-03		3.02E-08

		8.258		4.93E-04		8.34E-03		2.54E-08

		8.374		6.33E-04		8.19E-03		1.91E-08

		8.469		7.73E-04		8.04E-03		1.51E-08

		8.549		9.13E-04		7.90E-03		1.23E-08

		8.619		1.05E-03		7.75E-03		1.03E-08

		8.71		1.26E-03		7.53E-03		8.12E-09

		8.789		1.47E-03		7.31E-03		6.57E-09

		8.86		1.68E-03		7.10E-03		5.42E-09

		8.944		1.95E-03		6.81E-03		4.28E-09

		9.02		2.23E-03		6.52E-03		3.44E-09

		9.09		2.50E-03		6.23E-03		2.80E-09

		9.156		2.78E-03		5.95E-03		2.30E-09

		9.233		3.12E-03		5.59E-03		1.81E-09

		9.306		3.46E-03		5.24E-03		1.43E-09

		9.377		3.80E-03		4.89E-03		1.13E-09

		9.446		4.13E-03		4.53E-03		8.98E-10

		9.528		4.53E-03		4.12E-03		6.75E-10

		9.611		4.93E-03		3.70E-03		5.01E-10

		9.696		5.32E-03		3.29E-03		3.67E-10

		9.784		5.71E-03		2.88E-03		2.62E-10

		9.877		6.10E-03		2.48E-03		1.82E-10

		9.979		6.48E-03		2.08E-03		1.21E-10

		10.092		6.84E-03		1.70E-03		7.60E-11

		10.22		7.19E-03		1.33E-03		4.43E-11

		10.368		7.52E-03		9.87E-04		2.34E-11

		10.538		7.80E-03		6.93E-04		1.11E-11

		10.719		8.00E-03		4.68E-04		4.94E-12

		10.89		8.13E-03		3.21E-04		2.29E-12

		11.035		8.21E-03		2.32E-04		1.18E-12

		11.154		8.24E-03		1.77E-04		6.89E-13

		11.251		8.26E-03		1.42E-04		4.41E-13

		11.332		8.27E-03		1.18E-04		3.04E-13

		11.401		8.27E-03		1.01E-04		2.21E-13

		11.461		8.27E-03		8.76E-05		1.67E-13

		11.514		8.26E-03		7.74E-05		1.31E-13

		11.562		8.25E-03		6.94E-05		1.05E-13

		Project: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		Point		Titre /ml		Observed pH		Calculated pH

		1		0		1.725		1.7705

		2		0.05		1.74		1.7812

		3		0.1		1.755		1.792

		4		0.15		1.77		1.8031

		5		0.2		1.785		1.8144

		6		0.25		1.8		1.8259

		7		0.3		1.815		1.8377

		8		0.4		1.845		1.8619

		9		0.5		1.875		1.8872

		10		0.6		1.906		1.9137

		11		0.7		1.94		1.9414

		12		0.8		1.972		1.9705

		13		0.9		2.012		2.0011

		14		1		2.047		2.0333

		15		1.1		2.084		2.0672

		16		1.2		2.123		2.1031

		17		1.3		2.164		2.1411												Line represents calculated pH values by Hyperquad2013 program

		18		1.4		2.208		2.1814												Circles represent observed pH values

		19		1.5		2.252		2.2242

		20		1.6		2.302		2.2697

		21		1.7		2.349		2.3181

		22		1.8		2.399		2.3697

		23		1.9		2.452		2.4247

		24		2		2.507		2.4833

		25		2.1		2.567		2.5457

		26		2.2		2.629		2.6124

		27		2.3		2.696		2.6838

		28		2.4		2.767		2.7605

		29		2.45		2.805		2.8011

		30		2.5		2.845		2.8435

		31		2.55		2.886		2.8877

		32		2.6		2.931		2.9342

		33		2.65		2.976		2.9831

		34		2.7		3.026		3.035

		35		2.75		3.078		3.0905

		36		2.8		3.136		3.1501

		37		2.85		3.198		3.215

		38		2.9		3.269		3.2865

		39		2.925		3.306		3.3255

		40		2.95		3.347		3.3669

		41		2.975		3.389		3.4113

		42		3		3.435		3.4593

		43		3.025		3.486		3.5116

		44		3.05		3.544		3.5692

		45		3.075		3.605		3.6337

		46		3.1		3.675		3.707

		47		3.11		3.708		3.7395

		48		3.12		3.742		3.7742

		49		3.13		3.779		3.8115

		50		3.14		3.818		3.8518

		51		3.15		3.862		3.8957

		52		3.16		3.91		3.944

		53		3.17		3.962		3.9976

		54		3.18		4.024		4.0581

		55		3.19		4.09		4.1275

		56		3.2		4.169		4.2091

		57		3.21		4.262		4.3085

		58		3.22		4.378		4.4358

		59		3.23		4.527		4.6141

		60		3.24		4.746		4.9165

		61		3.25		5.17		6.1543

		62		3.26		6.462		7.3929

		63		3.27		7.355		7.6963

		64		3.28		7.689		7.8758

		65		3.29		7.887		8.0042

		66		3.3		8.026		8.1046

		67		3.31		8.134		8.1874

		68		3.32		8.222		8.258

		69		3.34		8.359		8.3745

		70		3.36		8.467		8.4691

		71		3.38		8.559		8.5493

		72		3.4		8.639		8.6192

		73		3.43		8.737		8.7102

		74		3.46		8.823		8.7894

		75		3.49		8.898		8.86

		76		3.53		8.987		8.9443

		77		3.57		9.067		9.0203

		78		3.61		9.14		9.0903

		79		3.65		9.207		9.1557

		80		3.7		9.285		9.2328

		81		3.75		9.358		9.306

		82		3.8		9.426		9.3768

		83		3.85		9.493		9.4459

		84		3.91		9.57		9.5282

		85		3.97		9.645		9.6109

		86		4.03		9.72		9.6956

		87		4.09		9.796		9.7838

		88		4.15		9.873		9.8774

		89		4.21		9.953		9.979

		90		4.27		10.036		10.0918

		91		4.33		10.124		10.2199

		92		4.39		10.218		10.3681

		93		4.45		10.321		10.5378

		94		4.51		10.434		10.7192

		95		4.57		10.559		10.8901

		96		4.63		10.698		11.0351

		97		4.69		10.845		11.1535

		98		4.75		10.992		11.2507

		99		4.81		11.128		11.332

		100		4.87		11.245		11.4013

		101		4.93		11.347		11.4614

		102		4.99		11.431		11.5144

		103		5.05		11.504		11.5617
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		Project: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		initial volume25

		Point		Titre /ml		Total(MIDA) /M		Total(H) /M		Free(MIDA) /M		p[H]		[MIDAH] /M		[MIDAH2] /M		[H-1] /M

		1		0		1.00E-02		3.60E-02		1.85E-11		1.77		9.63E-04		9.04E-03		6.03E-13

		2		0.05		9.98E-03		3.55E-02		1.94E-11		1.781		9.83E-04		9.00E-03		6.18E-13

		3		0.1		9.96E-03		3.51E-02		2.03E-11		1.792		1.00E-03		8.96E-03		6.34E-13

		4		0.15		9.94E-03		3.46E-02		2.12E-11		1.803		1.02E-03		8.92E-03		6.50E-13

		5		0.2		9.92E-03		3.41E-02		2.23E-11		1.814		1.05E-03		8.87E-03		6.67E-13

		6		0.25		9.90E-03		3.37E-02		2.34E-11		1.826		1.07E-03		8.83E-03		6.85E-13

		7		0.3		9.88E-03		3.32E-02		2.46E-11		1.838		1.09E-03		8.79E-03		7.04E-13

		8		0.4		9.84E-03		3.23E-02		2.72E-11		1.862		1.14E-03		8.70E-03		7.45E-13

		9		0.5		9.80E-03		3.14E-02		3.02E-11		1.887		1.20E-03		8.60E-03		7.89E-13

		10		0.6		9.77E-03		3.05E-02		3.37E-11		1.914		1.26E-03		8.50E-03		8.39E-13

		11		0.7		9.73E-03		2.96E-02		3.78E-11		1.941		1.33E-03		8.40E-03		8.94E-13

		12		0.8		9.69E-03		2.87E-02		4.27E-11		1.97		1.40E-03		8.29E-03		9.56E-13

		13		0.9		9.65E-03		2.78E-02		4.84E-11		2.001		1.48E-03		8.17E-03		1.03E-12

		14		1		9.62E-03		2.69E-02		5.53E-11		2.033		1.57E-03		8.04E-03		1.10E-12

		15		1.1		9.58E-03		2.61E-02		6.36E-11		2.067		1.67E-03		7.91E-03		1.19E-12

		16		1.2		9.54E-03		2.52E-02		7.36E-11		2.103		1.78E-03		7.76E-03		1.30E-12

		17		1.3		9.51E-03		2.43E-02		8.59E-11		2.141		1.90E-03		7.60E-03		1.42E-12

		18		1.4		9.47E-03		2.35E-02		1.01E-10		2.181		2.04E-03		7.43E-03		1.55E-12

		19		1.5		9.43E-03		2.26E-02		1.20E-10		2.224		2.19E-03		7.24E-03		1.71E-12

		20		1.6		9.40E-03		2.18E-02		1.44E-10		2.27		2.37E-03		7.03E-03		1.90E-12

		21		1.7		9.36E-03		2.10E-02		1.74E-10		2.318		2.56E-03		6.80E-03		2.13E-12

		22		1.8		9.33E-03		2.01E-02		2.12E-10		2.37		2.78E-03		6.55E-03		2.40E-12

		23		1.9		9.29E-03		1.93E-02		2.62E-10		2.425		3.02E-03		6.28E-03		2.72E-12

		24		2		9.26E-03		1.85E-02		3.26E-10		2.483		3.29E-03		5.97E-03		3.11E-12

		25		2.1		9.23E-03		1.77E-02		4.11E-10		2.546		3.58E-03		5.64E-03		3.60E-12

		26		2.2		9.19E-03		1.69E-02		5.23E-10		2.612		3.91E-03		5.28E-03		4.19E-12

		27		2.3		9.16E-03		1.61E-02		6.72E-10		2.684		4.27E-03		4.89E-03		4.94E-12

		28		2.4		9.12E-03		1.53E-02		8.75E-10		2.76		4.66E-03		4.47E-03		5.90E-12

		29		2.45		9.11E-03		1.49E-02		1.00E-09		2.801		4.86E-03		4.25E-03		6.47E-12

		30		2.5		9.09E-03		1.45E-02		1.15E-09		2.843		5.07E-03		4.02E-03		7.14E-12

		31		2.55		9.07E-03		1.42E-02		1.33E-09		2.888		5.29E-03		3.79E-03		7.90E-12

		32		2.6		9.06E-03		1.38E-02		1.55E-09		2.934		5.51E-03		3.55E-03		8.79E-12

		33		2.65		9.04E-03		1.34E-02		1.80E-09		2.983		5.74E-03		3.30E-03		9.84E-12

		34		2.7		9.03E-03		1.30E-02		2.11E-09		3.035		5.98E-03		3.05E-03		1.11E-11

		35		2.75		9.01E-03		1.26E-02		2.50E-09		3.09		6.22E-03		2.79E-03		1.26E-11

		36		2.8		8.99E-03		1.22E-02		2.98E-09		3.15		6.46E-03		2.53E-03		1.45E-11

		37		2.85		8.98E-03		1.18E-02		3.59E-09		3.215		6.71E-03		2.26E-03		1.68E-11

		38		2.9		8.96E-03		1.15E-02		4.40E-09		3.287		6.97E-03		1.99E-03		1.98E-11

		39		2.925		8.95E-03		1.13E-02		4.90E-09		3.325		7.10E-03		1.86E-03		2.17E-11

		40		2.95		8.94E-03		1.11E-02		5.49E-09		3.367		7.23E-03		1.72E-03		2.38E-11

		41		2.975		8.94E-03		1.09E-02		6.19E-09		3.411		7.36E-03		1.58E-03		2.64E-11

		42		3		8.93E-03		1.07E-02		7.04E-09		3.459		7.49E-03		1.44E-03		2.95E-11

		43		3.025		8.92E-03		1.05E-02		8.08E-09		3.512		7.62E-03		1.30E-03		3.32E-11

		44		3.05		8.91E-03		1.03E-02		9.39E-09		3.569		7.76E-03		1.16E-03		3.80E-11

		45		3.075		8.90E-03		1.02E-02		1.11E-08		3.634		7.89E-03		1.01E-03		4.40E-11

		46		3.1		8.90E-03		9.96E-03		1.33E-08		3.707		8.03E-03		8.71E-04		5.21E-11

		47		3.11		8.89E-03		9.89E-03		1.45E-08		3.74		8.08E-03		8.14E-04		5.62E-11

		48		3.12		8.89E-03		9.82E-03		1.58E-08		3.774		8.13E-03		7.56E-04		6.08E-11

		49		3.13		8.89E-03		9.74E-03		1.73E-08		3.812		8.19E-03		6.99E-04		6.63E-11

		50		3.14		8.88E-03		9.67E-03		1.91E-08		3.852		8.24E-03		6.41E-04		7.27E-11

		51		3.15		8.88E-03		9.59E-03		2.13E-08		3.896		8.30E-03		5.83E-04		8.05E-11

		52		3.16		8.88E-03		9.52E-03		2.40E-08		3.944		8.35E-03		5.25E-04		8.99E-11

		53		3.17		8.87E-03		9.44E-03		2.73E-08		3.998		8.41E-03		4.67E-04		1.02E-10

		54		3.18		8.87E-03		9.37E-03		3.16E-08		4.058		8.46E-03		4.09E-04		1.17E-10

		55		3.19		8.87E-03		9.29E-03		3.73E-08		4.127		8.52E-03		3.51E-04		1.37E-10

		56		3.2		8.87E-03		9.22E-03		4.53E-08		4.209		8.57E-03		2.93E-04		1.66E-10

		57		3.21		8.86E-03		9.15E-03		5.73E-08		4.308		8.63E-03		2.34E-04		2.08E-10

		58		3.22		8.86E-03		9.07E-03		7.73E-08		4.436		8.68E-03		1.76E-04		2.79E-10

		59		3.23		8.86E-03		9.00E-03		1.17E-07		4.614		8.74E-03		1.17E-04		4.21E-10

		60		3.24		8.85E-03		8.92E-03		2.37E-07		4.916		8.79E-03		5.89E-05		8.44E-10

		61		3.25		8.85E-03		8.85E-03		4.12E-06		6.154		8.84E-03		3.43E-06		1.46E-08

		62		3.26		8.85E-03		8.78E-03		7.08E-05		7.393		8.78E-03		1.96E-07		2.53E-07

		63		3.27		8.84E-03		8.70E-03		1.41E-04		7.696		8.70E-03		9.68E-08		5.09E-07

		64		3.28		8.84E-03		8.63E-03		2.11E-04		7.876		8.63E-03		6.35E-08		7.69E-07

		65		3.29		8.84E-03		8.55E-03		2.82E-04		8.004		8.56E-03		4.69E-08		1.03E-06

		66		3.3		8.83E-03		8.48E-03		3.52E-04		8.105		8.48E-03		3.69E-08		1.30E-06

		67		3.31		8.83E-03		8.41E-03		4.22E-04		8.187		8.41E-03		3.02E-08		1.58E-06

		68		3.32		8.83E-03		8.33E-03		4.93E-04		8.258		8.34E-03		2.54E-08		1.85E-06

		69		3.34		8.82E-03		8.19E-03		6.33E-04		8.374		8.19E-03		1.91E-08		2.42E-06

		70		3.36		8.82E-03		8.04E-03		7.73E-04		8.469		8.04E-03		1.51E-08		3.01E-06

		71		3.38		8.81E-03		7.89E-03		9.13E-04		8.549		7.90E-03		1.23E-08		3.62E-06

		72		3.4		8.80E-03		7.75E-03		1.05E-03		8.619		7.75E-03		1.03E-08		4.26E-06

		73		3.43		8.79E-03		7.53E-03		1.26E-03		8.71		7.53E-03		8.12E-09		5.25E-06

		74		3.46		8.78E-03		7.31E-03		1.47E-03		8.789		7.31E-03		6.57E-09		6.30E-06

		75		3.49		8.78E-03		7.09E-03		1.68E-03		8.86		7.10E-03		5.42E-09		7.41E-06

		76		3.53		8.76E-03		6.80E-03		1.95E-03		8.944		6.81E-03		4.28E-09		9.00E-06

		77		3.57		8.75E-03		6.51E-03		2.23E-03		9.02		6.52E-03		3.44E-09		1.07E-05

		78		3.61		8.74E-03		6.22E-03		2.50E-03		9.09		6.23E-03		2.80E-09		1.26E-05

		79		3.65		8.73E-03		5.93E-03		2.78E-03		9.156		5.95E-03		2.30E-09		1.46E-05

		80		3.7		8.71E-03		5.57E-03		3.12E-03		9.233		5.59E-03		1.81E-09		1.75E-05

		81		3.75		8.70E-03		5.22E-03		3.46E-03		9.306		5.24E-03		1.43E-09		2.07E-05

		82		3.8		8.68E-03		4.86E-03		3.80E-03		9.377		4.89E-03		1.13E-09		2.44E-05

		83		3.85		8.67E-03		4.51E-03		4.13E-03		9.446		4.53E-03		8.98E-10		2.86E-05

		84		3.91		8.65E-03		4.08E-03		4.53E-03		9.528		4.12E-03		6.75E-10		3.45E-05

		85		3.97		8.63E-03		3.66E-03		4.93E-03		9.611		3.70E-03		5.01E-10		4.18E-05

		86		4.03		8.61E-03		3.24E-03		5.32E-03		9.696		3.29E-03		3.67E-10		5.08E-05

		87		4.09		8.59E-03		2.82E-03		5.71E-03		9.784		2.88E-03		2.62E-10		6.22E-05

		88		4.15		8.58E-03		2.40E-03		6.10E-03		9.877		2.48E-03		1.82E-10		7.72E-05				Project title: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		89		4.21		8.56E-03		1.99E-03		6.48E-03		9.979		2.08E-03		1.21E-10		9.75E-05				Execution time 0.06 secs

		90		4.27		8.54E-03		1.57E-03		6.84E-03		10.092		1.70E-03		7.60E-11		1.26E-04				1 iterations. Sigma = 37.384

		91		4.33		8.52E-03		1.16E-03		7.19E-03		10.22		1.33E-03		4.43E-11		1.70E-04				Refinement converged successfully

		92		4.39		8.51E-03		7.49E-04		7.52E-03		10.368		9.87E-04		2.34E-11		2.39E-04

		93		4.45		8.49E-03		3.40E-04		7.80E-03		10.538		6.93E-04		1.11E-11		3.53E-04				Standard

		94		4.51		8.47E-03		-6.78E-05		8.00E-03		10.719		4.68E-04		4.94E-12		5.36E-04				Log beta  Value     Deviation Comment

		95		4.57		8.45E-03		-4.73E-04		8.13E-03		10.89		3.21E-04		2.29E-12		7.95E-04				MIDAH     9.4864    0.0154

		96		4.63		8.44E-03		-8.77E-04		8.21E-03		11.035		2.32E-04		1.18E-12		1.11E-03				MIDAH2    12.2291   0.0233

		97		4.69		8.42E-03		-1.28E-03		8.24E-03		11.154		1.77E-04		6.89E-13		1.46E-03				H-1       -13.99              constant

		98		4.75		8.40E-03		-1.68E-03		8.26E-03		11.251		1.42E-04		4.41E-13		1.82E-03

		99		4.81		8.39E-03		-2.08E-03		8.27E-03		11.332		1.18E-04		3.04E-13		2.20E-03				Correlation coefficients

		100		4.87		8.37E-03		-2.48E-03		8.27E-03		11.401		1.01E-04		2.21E-13		2.58E-03				2   0.659

		101		4.93		8.35E-03		-2.87E-03		8.27E-03		11.461		8.76E-05		1.67E-13		2.96E-03				1.00E+00

		102		4.99		8.34E-03		-3.27E-03		8.26E-03		11.514		7.74E-05		1.31E-13		3.35E-03

		103		5.05		8.32E-03		-3.66E-03		8.25E-03		11.562		6.94E-05		1.05E-13		3.73E-03

		Formula		Log Beta				Reagent		Total mmoles		Burette conc. / M

		MIDAH		9.4864				MIDA		2.50E-01		0

		MIDAH2		12.2291				H		9.00E-01		-0.2

		H-1		-13.99

		p[H]		Free(MIDA) /M		[MIDAH] /M		[MIDAH2] /M

		1.77		1.85E-11		9.63E-04		9.04E-03

		1.781		1.94E-11		9.83E-04		9.00E-03

		1.792		2.03E-11		1.00E-03		8.96E-03

		1.803		2.12E-11		1.02E-03		8.92E-03

		1.814		2.23E-11		1.05E-03		8.87E-03

		1.826		2.34E-11		1.07E-03		8.83E-03

		1.838		2.46E-11		1.09E-03		8.79E-03

		1.862		2.72E-11		1.14E-03		8.70E-03

		1.887		3.02E-11		1.20E-03		8.60E-03

		1.914		3.37E-11		1.26E-03		8.50E-03

		1.941		3.78E-11		1.33E-03		8.40E-03

		1.97		4.27E-11		1.40E-03		8.29E-03

		2.001		4.84E-11		1.48E-03		8.17E-03

		2.033		5.53E-11		1.57E-03		8.04E-03														Solid line  H2MIDA

		2.067		6.36E-11		1.67E-03		7.91E-03														Long dashed Line HMIDA-

		2.103		7.36E-11		1.78E-03		7.76E-03														Short dashed line free MIDA

		2.141		8.59E-11		1.90E-03		7.60E-03

		2.181		1.01E-10		2.04E-03		7.43E-03

		2.224		1.20E-10		2.19E-03		7.24E-03

		2.27		1.44E-10		2.37E-03		7.03E-03

		2.318		1.74E-10		2.56E-03		6.80E-03

		2.37		2.12E-10		2.78E-03		6.55E-03

		2.425		2.62E-10		3.02E-03		6.28E-03

		2.483		3.26E-10		3.29E-03		5.97E-03

		2.546		4.11E-10		3.58E-03		5.64E-03

		2.612		5.23E-10		3.91E-03		5.28E-03

		2.684		6.72E-10		4.27E-03		4.89E-03

		2.76		8.75E-10		4.66E-03		4.47E-03

		2.801		1.00E-09		4.86E-03		4.25E-03

		2.843		1.15E-09		5.07E-03		4.02E-03

		2.888		1.33E-09		5.29E-03		3.79E-03

		2.934		1.55E-09		5.51E-03		3.55E-03

		2.983		1.80E-09		5.74E-03		3.30E-03

		3.035		2.11E-09		5.98E-03		3.05E-03

		3.09		2.50E-09		6.22E-03		2.79E-03

		3.15		2.98E-09		6.46E-03		2.53E-03

		3.215		3.59E-09		6.71E-03		2.26E-03

		3.287		4.40E-09		6.97E-03		1.99E-03

		3.325		4.90E-09		7.10E-03		1.86E-03

		3.367		5.49E-09		7.23E-03		1.72E-03

		3.411		6.19E-09		7.36E-03		1.58E-03

		3.459		7.04E-09		7.49E-03		1.44E-03

		3.512		8.08E-09		7.62E-03		1.30E-03

		3.569		9.39E-09		7.76E-03		1.16E-03

		3.634		1.11E-08		7.89E-03		1.01E-03

		3.707		1.33E-08		8.03E-03		8.71E-04

		3.74		1.45E-08		8.08E-03		8.14E-04

		3.774		1.58E-08		8.13E-03		7.56E-04

		3.812		1.73E-08		8.19E-03		6.99E-04

		3.852		1.91E-08		8.24E-03		6.41E-04

		3.896		2.13E-08		8.30E-03		5.83E-04

		3.944		2.40E-08		8.35E-03		5.25E-04

		3.998		2.73E-08		8.41E-03		4.67E-04

		4.058		3.16E-08		8.46E-03		4.09E-04

		4.127		3.73E-08		8.52E-03		3.51E-04

		4.209		4.53E-08		8.57E-03		2.93E-04

		4.308		5.73E-08		8.63E-03		2.34E-04

		4.436		7.73E-08		8.68E-03		1.76E-04

		4.614		1.17E-07		8.74E-03		1.17E-04

		4.916		2.37E-07		8.79E-03		5.89E-05

		6.154		4.12E-06		8.84E-03		3.43E-06

		7.393		7.08E-05		8.78E-03		1.96E-07

		7.696		1.41E-04		8.70E-03		9.68E-08

		7.876		2.11E-04		8.63E-03		6.35E-08

		8.004		2.82E-04		8.56E-03		4.69E-08

		8.105		3.52E-04		8.48E-03		3.69E-08

		8.187		4.22E-04		8.41E-03		3.02E-08

		8.258		4.93E-04		8.34E-03		2.54E-08

		8.374		6.33E-04		8.19E-03		1.91E-08

		8.469		7.73E-04		8.04E-03		1.51E-08

		8.549		9.13E-04		7.90E-03		1.23E-08

		8.619		1.05E-03		7.75E-03		1.03E-08

		8.71		1.26E-03		7.53E-03		8.12E-09

		8.789		1.47E-03		7.31E-03		6.57E-09

		8.86		1.68E-03		7.10E-03		5.42E-09

		8.944		1.95E-03		6.81E-03		4.28E-09

		9.02		2.23E-03		6.52E-03		3.44E-09

		9.09		2.50E-03		6.23E-03		2.80E-09

		9.156		2.78E-03		5.95E-03		2.30E-09

		9.233		3.12E-03		5.59E-03		1.81E-09

		9.306		3.46E-03		5.24E-03		1.43E-09

		9.377		3.80E-03		4.89E-03		1.13E-09

		9.446		4.13E-03		4.53E-03		8.98E-10

		9.528		4.53E-03		4.12E-03		6.75E-10

		9.611		4.93E-03		3.70E-03		5.01E-10

		9.696		5.32E-03		3.29E-03		3.67E-10

		9.784		5.71E-03		2.88E-03		2.62E-10

		9.877		6.10E-03		2.48E-03		1.82E-10

		9.979		6.48E-03		2.08E-03		1.21E-10

		10.092		6.84E-03		1.70E-03		7.60E-11

		10.22		7.19E-03		1.33E-03		4.43E-11

		10.368		7.52E-03		9.87E-04		2.34E-11

		10.538		7.80E-03		6.93E-04		1.11E-11

		10.719		8.00E-03		4.68E-04		4.94E-12

		10.89		8.13E-03		3.21E-04		2.29E-12

		11.035		8.21E-03		2.32E-04		1.18E-12

		11.154		8.24E-03		1.77E-04		6.89E-13

		11.251		8.26E-03		1.42E-04		4.41E-13

		11.332		8.27E-03		1.18E-04		3.04E-13

		11.401		8.27E-03		1.01E-04		2.21E-13

		11.461		8.27E-03		8.76E-05		1.67E-13

		11.514		8.26E-03		7.74E-05		1.31E-13

		11.562		8.25E-03		6.94E-05		1.05E-13

		Project: MIDA=0.01,25%Methanol,I=0.1,93.9.29

		Point		Titre /ml		Observed pH		Calculated pH

		1		0		1.725		1.7705

		2		0.05		1.74		1.7812

		3		0.1		1.755		1.792

		4		0.15		1.77		1.8031

		5		0.2		1.785		1.8144

		6		0.25		1.8		1.8259

		7		0.3		1.815		1.8377

		8		0.4		1.845		1.8619

		9		0.5		1.875		1.8872

		10		0.6		1.906		1.9137

		11		0.7		1.94		1.9414

		12		0.8		1.972		1.9705

		13		0.9		2.012		2.0011

		14		1		2.047		2.0333

		15		1.1		2.084		2.0672

		16		1.2		2.123		2.1031

		17		1.3		2.164		2.1411												Line represents calculated pH values by Hyperquad2013 program

		18		1.4		2.208		2.1814												Circles represent observed pH values

		19		1.5		2.252		2.2242

		20		1.6		2.302		2.2697

		21		1.7		2.349		2.3181

		22		1.8		2.399		2.3697

		23		1.9		2.452		2.4247

		24		2		2.507		2.4833

		25		2.1		2.567		2.5457

		26		2.2		2.629		2.6124

		27		2.3		2.696		2.6838

		28		2.4		2.767		2.7605

		29		2.45		2.805		2.8011

		30		2.5		2.845		2.8435

		31		2.55		2.886		2.8877

		32		2.6		2.931		2.9342

		33		2.65		2.976		2.9831

		34		2.7		3.026		3.035

		35		2.75		3.078		3.0905

		36		2.8		3.136		3.1501

		37		2.85		3.198		3.215

		38		2.9		3.269		3.2865

		39		2.925		3.306		3.3255

		40		2.95		3.347		3.3669

		41		2.975		3.389		3.4113

		42		3		3.435		3.4593

		43		3.025		3.486		3.5116

		44		3.05		3.544		3.5692

		45		3.075		3.605		3.6337

		46		3.1		3.675		3.707

		47		3.11		3.708		3.7395

		48		3.12		3.742		3.7742

		49		3.13		3.779		3.8115

		50		3.14		3.818		3.8518

		51		3.15		3.862		3.8957

		52		3.16		3.91		3.944

		53		3.17		3.962		3.9976

		54		3.18		4.024		4.0581

		55		3.19		4.09		4.1275

		56		3.2		4.169		4.2091

		57		3.21		4.262		4.3085

		58		3.22		4.378		4.4358

		59		3.23		4.527		4.6141

		60		3.24		4.746		4.9165

		61		3.25		5.17		6.1543

		62		3.26		6.462		7.3929

		63		3.27		7.355		7.6963

		64		3.28		7.689		7.8758

		65		3.29		7.887		8.0042

		66		3.3		8.026		8.1046

		67		3.31		8.134		8.1874

		68		3.32		8.222		8.258

		69		3.34		8.359		8.3745

		70		3.36		8.467		8.4691

		71		3.38		8.559		8.5493

		72		3.4		8.639		8.6192

		73		3.43		8.737		8.7102

		74		3.46		8.823		8.7894

		75		3.49		8.898		8.86

		76		3.53		8.987		8.9443

		77		3.57		9.067		9.0203

		78		3.61		9.14		9.0903

		79		3.65		9.207		9.1557

		80		3.7		9.285		9.2328

		81		3.75		9.358		9.306

		82		3.8		9.426		9.3768

		83		3.85		9.493		9.4459

		84		3.91		9.57		9.5282

		85		3.97		9.645		9.6109

		86		4.03		9.72		9.6956

		87		4.09		9.796		9.7838

		88		4.15		9.873		9.8774

		89		4.21		9.953		9.979

		90		4.27		10.036		10.0918

		91		4.33		10.124		10.2199

		92		4.39		10.218		10.3681

		93		4.45		10.321		10.5378

		94		4.51		10.434		10.7192

		95		4.57		10.559		10.8901

		96		4.63		10.698		11.0351

		97		4.69		10.845		11.1535

		98		4.75		10.992		11.2507

		99		4.81		11.128		11.332

		100		4.87		11.245		11.4013

		101		4.93		11.347		11.4614

		102		4.99		11.431		11.5144

		103		5.05		11.504		11.5617
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Sheet1

				No		Metal (cc)		Ligand(cc)		F(Metal)		F(Ligand)				V(total)				F(Metal)STOCK				F(Ligand)STOCK				No		n(Metal)		n(Ligand)		X(Metal)		X(Ligand)										Corrected Absorbance Data

				1		0		10		0		0.0028				25				0.007				0.007				1		0		0.00007		0		1						X(Metal)		260		265		270		275

				2		0.5		9.5		0.00014		0.00266																2		0.0000035		0.0000665		0.05		0.95						0		0		0		0		0

				3		1		9		0.00028		0.00252																3		0.000007		0.000063		0.1		0.9						0.05		0.142945		0.136325		0.12903		0.113645

				4		2		8		0.00056		0.00224																4		0.000014		0.000056		0.2		0.8						0.1		0.24489		0.23115		0.20696		0.17139

				5		4		6		0.00112		0.00168						I= 0.1 NaCl										5		0.000028		0.000042		0.4		0.6						0.2		0.41758		0.3897		0.34162		0.27968

				6		5		5		0.0014		0.0014																6		0.000035		0.000035		0.5		0.5						0.4		0.72206		0.6667		0.57594		0.46806

				7		6		4		0.00168		0.00112						35%Methanol										7		0.000042		0.000028		0.6		0.4						0.5		0.81485		0.74655		0.642		0.52165

				8		8		2		0.00224		0.00056																8		0.000056		0.000014		0.8		0.2						0.6		0.78344		0.7125		0.60856		0.49144

				9		9		1		0.00252		0.00028																9		0.000063		0.000007		0.9		0.1						0.8		0.52562		0.4619		0.38758		0.31022

				10		9.5		0.5		0.00266		0.00014																10		0.0000665		0.0000035		0.95		0.05						0.9		0.22291		0.20565		0.17544		0.14051

				11		10		0		0.0028		0																11		0.00007		0		1		0						0.95		0.116555		0.108575		0.09327		0.075055

		RED		TITLES																																						1		0		0		0		0

		PURPLE       VARIABLE DATA																																																										CM=CL

		BLUE		FORMULAS										Experimental Absorbance Data																														Corrected Absorbance Data																0.0014

														No														EXP11		Corrected2														No														Corrected6				Concentrations in No 6

		λ(nm)		1		2		3		4		5		6		7		8		9		10		11				ε0		ε1				1		2		3		4		5		6		7		8		9		10		11				[C]				[M]=[L]

		260		0.0282		0.1738		0.3066		0.541		0.9689		1.1234		1.1537		1.0193		0.7783		0.7028		0.6171				220.3928571429		1021.0357142857				0.0282		0.142945		0.24489		0.41758		0.72206		0.81485		0.78344		0.52562		0.22291		0.116555		0				0.0007980622				0.0006019378

		265		0.0273		0.1543		0.2671		0.4616		0.8105		0.9263		0.9282		0.7495		0.5292		0.4501		0.3595				128.3928571429		973.75				0.0273		0.136325		0.23115		0.3897		0.6667		0.74655		0.7125		0.4619		0.20565		0.108575		0				0.0007666752				0.0006333248

		270		0.0341		0.1401		0.2291		0.3859		0.6645		0.7527		0.7414		0.5647		0.3747		0.3036		0.2214				79.0714285714		921.6428571429				0.0341		0.12903		0.20696		0.34162		0.57594		0.642		0.60856		0.38758		0.17544		0.09327		0				0.0006965822				0.0007034178

		275		0.04		0.1208		0.1857		0.3083		0.5253		0.5932		0.5773		0.4247		0.2693		0.211		0.1431				51.1071428571		811.75				0.04		0.113645		0.17139		0.27968		0.46806		0.52165		0.49144		0.31022		0.14051		0.075055		0				0.000642624				0.000757376

		280		0.0375		0.0949		0.1383		0.232		0.3978		0.4508		0.4341		0.3111		0.1853		0.1393		0.0861				30.75		647.1071428571				0.0375		0.090595		0.12969		0.21478		0.36336		0.40775		0.38244		0.24222		0.10781		0.057505		0				0.000630112				0.000769888

		285		0.0248		0.0669		0.0867		0.1572		0.2821		0.3243		0.3079		0.2127		0.1176		0.082		0.0418				14.9285714286		462.9285714286				0.0248		0.06481		0.08252		0.14884		0.26538		0.3034		0.28282		0.17926		0.07998		0.04229		0				0.0006553927				0.0007446073

																																																						pH		[H+]		pK1		K1		λ(nm)		[HL-]		Kf		log Kf		log Ks				log Ks

																																																						6		0.000001		2.87		0.0013489629		260		0.0006014919		2204221930.63204		9.343255319		18.923255319				AVERAGE OF THE FIRST THREE DATA

																																																										pK2				265		0.0006328556		1912847295.72643		9.2816803013		18.8616803013				18.8379343648

																																																										9.58				270		0.0007028967		1408858816.61509		9.1488674741		18.7288674741

																																																														275		0.000756815		1121129083.95033		9.049655619		18.629655619

																																																														280		0.0007693177		1063860157.87432		9.0268845446		18.6068845446

																																																														285		0.0007440557		1182956631.17691		9.0729688231		18.6529688231

																																																																						18.7338853469
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