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ABSTRACT
The complex formation between the anionic chelate of molybdenum(VI) with the bidentate ligand of 3,5-dinitrocatechol (3,5-DNC) and its ion-association with the cation of 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC) in the liquid-liquid extraction system Mo(VI)‒3,5-DNC‒TTC‒H2O‒CHCl3 were studied by spectrophotometry. The validity of Beer’s law was checked and some analytical characteristics of the system were calculated under the optimum conditions for the chelate formation and extraction. The effect of various co-existing ions and reagents on the process of chelate formation and ion-association was investigated. The molar ratio of the components in the ion-associated complex Mo(VI)–3,5-DNC–TTC was determined by independent methods. The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized by the following equilibrium constants: association constant, distribution constant, extraction constant and recovery factor. Based on this, a reaction scheme, a general formula and a structural formula of the complex were suggested.
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1. Introduction
The molybdenum is a transition metal with rich coordination chemistry, it occurs in various oxidation states, coordination numbers and geometries.1-3 Molybdenum(VI) forms complexes with various organic ligands, such as polyphenols and their functional derivatives, polyhydroxycarboxylic acids, aminopolycarboxylic acids, hydroxamic acids, amines (primary, secondary and ternary), 8-hydroxyquinoline and its derivatives, aldehyde hydrazones, oximes, β-diketones, fluorones, hydroxyazodyes, biomolecules (chitosan, chitin, D-glucosamine, L-alanine, L-phenylalanine).4‒17 Molybdenum(VI) complexes with bidentate ligands, containing [S,S], [S,O], [S,N] donor atoms, like toluene-3,4-dithiol, 2-mercaptophenol, 2-aminothiophenol, ethane-1,2-dithiol, dithiooxamide, 2-thiopheno-carboxamide, were obtained and structurally characterized.18 Molybdenum(VI) gives colored anionic chelates with bidentate ligands of aromatic compounds, containing two or more hydroxyl groups in o-position relative to each other. 1,2-Dihydroxybenzene, 1,2,3,-trihydroxybenzene and 3,4,5-trihydroxybenzoic acid form colored bidentate chelates, while phenol, 1,3-dihydroxybenzene and 1,4-dihydroxybenzene do not form colored chelates in the pH range 1.1÷10.9.4 The colored anionic chelates of molybdenum(VI) form ion-associated complexes with bulky organic cations, like methyltrioctylammonium, cetylpyridinium, cetyltrimethylammonium, tetraphenylphosphonium.4, 19‒21
The ion-associated complexes of anionic chelates of metals with various natural organic and inorganic ligands with N-, S- and O-containing donor atoms and with the participation of mono- and ditetrazolium cations are a special scientific research field of the chemistry of the coordination compounds. It is up-to-date topic, not only as a theoretical background for the preparation of novel ion-associated complexes, but mainly due to the possibility for their application in the Analytical Chemistry for determination of various metals in natural, industrial, pharmaceutical and biological samples, addressing in such a way a number of ecological issues. Tetrazolium salts are used as reagents for the preparation of various ion-associated complexes of metals, e.g. W(VI), Ge(IV), Tl(III), Nb(V), V(V), Ga(III), Co(II), Ge(IV).22‒31 The structure and properties of mono- and ditetrazolium salts, the bulky hydrophobic organic substituents in their molecules, determine their ability to form ion-associated complexes, increasing the extractability in non-polar solvents. The presence of a quaternary nitrogen atom in the molecules of the tetrazolium salts determines the ability to form ionic associates in the aqueous phase without protonation, as opposed to the amines.22, 32, 33 
The liquid-liquid extraction is a part of the chemistry of the solutions and the coordination compounds. It is applied to study the processes of complex formation and the extraction equilibria. The extraction spectrophotometry is a relatively simple, convenient, rapid to perform and inexpensive method for preparation and characterization of new complex compounds as well as for their application in the chemical analysis.34‒40 
The aim of our current investigation was to synthesize molybdenum(VI) ion-associated complex in liquid-liquid extraction system and estimate its feasibility in analytical chemistry of Mo(VI), in order to evaluate the possible applications of the system for determination of traces of molybdenum(VI) in alloys, biological, medical and pharmaceutical samples. The extraction equilibria of the chelate formation between molybdenum(VI) with the bidentate ligand of 3,5-dinitrocatechol (3,5-DNC) and the cation of 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC) in the liquid-liquid system Mo(VI)–3,5-DNC–TTC–H2O–CHCl3 was study spectrophotometrically.

2. Experimental
2.1. Reagents and apparatus
Na2MoO4•2H2O (Fluka AG, р.а.): an aqueous 1.6 × 10-2 mol L-1 solution was prepared.

3,5-Dinitrocatechol (3,5-DNC) (Sigma‒Aldrich, p.a.): 3,5-DNC was dissolved in CHCl3 to give a 1.0 × 10–2 mol L–1 solution. 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC) (Loba Feinchemie, р.а.): an aqueous 3.0 × 10‒3 mol L‒1 solution was prepared. H2SO4 (95-97% for analysis, Merck): 9 mol L–1 solution was prepared. The concentration of H2SO4 was determined titrimetrically. A Camspec M508 spectrophotometer (UK), equipped with 10 mm path length cells, was employed for measurement of the absorbance. The organic solvent CHCl3 was additionally distilled.
2.2. Procedure for Establishment of the Optimum Conditions for Chelate Formation and Ion-association
The required aliquots of the solutions of Mo(VI), TTC and H2SO4 were introduced into 250 cm3 separatory funnels. The resulting solutions were diluted with distilled water to a total volume of 10 cm3. A required aliquot of a chloroform solution of 3,5-DNC was added and then the organic phase was adjusted to a volume of 10 cm3 with chloroform. The funnels were shaken for a fixed time (up to 300 s). A portion of the organic extract was filtered through a filter paper into a 1 cm cell and the absorbance was measured against a blank. The blank extraction was performed in the same manner in the absence of molybdenum.29 
2.3. Procedure for Determination of the Distribution Constant
The distribution constant (KD) can be calculated according to the ratio KD = A1/(A3–A1), where A1 and A3 are respectively the light absorbance after a single extraction in chloroform under optimum operating conditions and after a triple extraction performed under the same conditions. Single extraction: the single extraction was performed under the optimum conditions for chelate formation (Table 1, column 1). The organic layer was transferred into 25 cm3 calibrated flask and the flask was brought to volume with chloroform. The measurement of the light absorbance А1 is done against a blank sample, prepared under the same conditions. Triple extraction: the first stage of the triple extraction is performed with 10 ml of chloroform and the extract is transferred into a 25 ml calibrated flask. During the second stage of the extraction, 8 ml of chloroform are added to the aqueous phase remaining after the first stage. The organic layer is added to that from the first stage. For the third stage of extraction, 7 ml of chloroform are added to the aqueous phase remaining after the second stage and for the third time an extraction is performed. The organic layer is transferred to the previous two. The calibrated flask is brought to volume with chloroform. The measurement of A3 is performed against a blank sample prepared in the same way.41
3. Results and Discussion

3.1. Optimum Extraction-Spectrophotometric Conditions for Chelate Formation and Ion-association
The colored anionic chelate of molybdenum(VI) with the bidentate ligand of 3,5-dinitrocatrchol (3,5-DNC) was extracted in chloroform in the presence of the bulky hydrophobic monotetrazolium cation of 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC). The absorption spectrum of the extract of the studied ion-associated complex Mo(VI)‒3,5-DNC‒TTC in CHCl3 was characterized by an absorption maximum in the visible range (λmax = 410 nm) (Figure 1). The acidity of the aqueous phase influences the extraction of the anionic chelate Mo(VI)‒3,5-DNC into the organic phase in the form of ion-associate with the tetrazolium cation of TTC. The maximum and constant extraction of the ion-associated complex is achieved in strongly acidic solution of H2SO4 ((0.9÷7.2) × 10–1 mol L–1) (Figure 2). The results from the experiments showed that the extraction equilibrium cannot be achieved within less than 120 s. The prolonged shaking does not have an impact on the absorbance. The next experiments were performed for 3 min. The concentrations of the reagents are the most important factor, influencing the extraction equilibrium. The chelate formation of Mo(VI)‒3,5-DNC requires 6.25–fold excess of 3,5-DNC (≥1.0×10–3 mol L–1) and 1.13–fold excess of INT (≥1.8×10–4 mol L–1) for maximum association and extraction.

The optimum experimental conditions for the extraction of the ion-associated complex Mo(VI)‒3,5-DNC‒TTC are summarized in Table 1, column 1.
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Figure 1. Absorption spectra of the complex Mo(VI)‒3,5-DNC‒TTC and

of the blank sample 3,5-DNC‒TTC in CHCl3

CMo(VI) = 1.6 × 10‒5 mol L–1; C3,5-DNC = 1.2 × 10‒3 mol L–1, CTTC = 2.4 × 10‒4 mol L–1;

CH2SO4 = 4.5 × 10–1 mol L–1; λ = 410 nm; τ = 3 min
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Figure 2. Absorption spectra of the complex Mo(VI)‒3,5-DNC‒TTC in CHCl3
against 3,5-DNC‒TTC extract vs. acidity of the aqueous phase:
CMo(VI) = 1.6 × 10‒5 mol L–1; C3,5-DNC = 1.2 × 10‒3 mol L–1, CTTC = 2.4 × 10‒4 mol L–1;

λ = 410 nm; τ = 3 min
Table 1. Optimum extraction-spectrophotometric conditions and analytical characteristics of the system Mо(VI)–3,5-DNC–TTC–H2O–CHCl3
	Optimum conditions
	Analytical characteristic

	Absorption maximum (λmax) 410 nm
	Apparent molar absorptivity (εꞌ)

(2.16 ± 0.03)×104 L mol–1cm–1

	Volume of the aqueous phase 10 cm3
	True molar absorptivity (ε)

(2.01 ± 0.04)×104 L mol–1cm–1

	Volume of the organic phase 10 cm3
	Sandell’s sensitivity (SS)  4.45 ng cm‒2

	Concentration of H2SO4 in the aqueous phase

(0.9÷7.2) × 10–1 mol L‒1
	Adherence to Beer’s law

up to 6.72 μg cm‒3

	Shaking time (τ) 3 min
	Relative standard deviation (RSD) 1.17%

	Concentration of 3,5-DNC ≥ 1.0×10–3 mol L‒1
	Limit of detection (LOD) 0.19 μg cm‒3

	Concentration of TTC ≥ 1.8×10–4 mol L‒1
	Limit of quantification (LOQ) 0.62 μg cm‒3


3.2. Beer’s Law, Apparent Molar Absorptivity and Other Analytical Characteristics

The range of agreement with Beer’s law, i.e. the linear relationship between the molybdenum concentration in the aqueous phase (CMo(VI), μg mL‒1) and the absorbance of the ion-association complex in the organic phase after extraction regression analysis under the optimum conditions for complex formation was used. The equation of a straight line was found to be Y = 0.1806 X + 0.0022 with a correlation coefficient squared 0.9994. Under the optimum conditions for complex formation, the linearity is observed for concentrations up to 6.72 μg mL‒1 Mo(VI). Further analytical characteristics, e.g. apparent molar absorptivity εꞌ, Sandell’s sensitivity, limit of detection and limit of quantification, are shown in Table 1, column 2. 
From the analytical characteristics of the extraction system Mo(VI)‒3,5-DNC‒TTC‒H2O‒CHCl3, it can be concluded that the ion-associate formed between the anionic chelate of Mo(VI) with the bidentate ligand of 3,5-DNC and the monotetrazolium cation allows determination of Mo(VI) with a high sensitivity.

3.3. Effect of Co-existing Ions and Reagents on the Complex Formation

The effect of various co-existing ions and reagents on the process of the association in aqueous phase and the extraction equilibria was studied under optimum extraction conditions (Table 1, column 1). The concentration of Mo(VI) in the presence of the co-existing ions and reagents was determined from the sequence of Beer’s law. A deviation of ±3% from the absorbance of the complex in the absence of co-existing ions was accepted as an interfering effect. The results are presented in Table 2. From them, it can be concluded that most of the ions studied do not interfere, but some of them, like Al(III), Fe(II) and Cr(VI) in concentrations higher than the indicated ones, hinder the extraction of Mo(VI) as an associated complex with 3,5-DNC and TTC. The extraction equilibrium is severely interfered by Fe(III), V(V) and W(VI) ions at very low concentrations. The interfering ions can be masked or removed from the extraction system to avoid this. Our investigations as well as the studies published in the literature show that same of the co-existing ions, like Al(III), Fe(II) and Fe(III) can be removed by their pre-precipitation with OH‒ at pH = 11.42 Vanadium(V) can be co-precipitated with Fe(III) in alkali medium.43 The co-existing ions, like Fe(II), Fe(III) and Al(III) can be masked with added Complexone III, Complexone IV or L-ascorbic acid in concentrations lower than the indicated. 
Table 2. Effect of co-existing ions and reagents on the complex formation of the ion-associate Mо(VI)–3,5-DNC–TTC for extraction in the presence of 20 μg Mo(VI)

	Co-existing ion

and reagent
	Co-existing ion and reagent, µg/10 cm3 aqueous phase
	Mо(VІ)
found, µg
	R, %

	Na+
	10000
	20.19
	100.95

	K+
	10000
	20.24
	101.20

	Mg2+
	10000
	19.87
	99.35

	Ca2+
	10000
	19.77
	98.85

	Cu2+
	10000
	19.95
	99.75

	Zn2+
	10000
	19.63
	98.15

	Cd2+
	10000
	20.46
	102.30

	Ni2+
	10000
	20.29
	101.45

	Mn2+
	10000
	20.01
	100.05

	Co2+
	10000
	19.92
	99.60

	Al3+
	4000
	20.32
	101.61

	Cr3+
	10000
	19.97
	99.83

	Fe2+
	750
	20.20
	101.02

	Fe3+
	100
	17.59
	87.95

	V(V)
	100
	21.17
	105.87

	Nb(V)
	50
	15.94
	79.68

	Cr(VI)
	100
	19.91
	99.56

	W(VI)
	50
	25.06
	125.32

	F─
	10000
	19.96
	99.79

	Br─
	10000
	20.22
	101.08

	NO3─
	2500
	20.82
	104.09

	PO43─
	10000
	20.42
	102.10

	Р2О74─
	10000
	20.37
	101.83

	CH3COO─
	10000
	20.43
	102.16

	C4H4O62─
	10000
	19.94
	99.69

	C6H5O73─
	10000
	20.20
	101.02

	Complexone ІІІ
	10000
	20.03
	100.15

	Complexone ІV
	10000
	20.10
	100.52

	L-Ascorbic acid
	1000
	20.21
	101.05


3.4. Molar Ratios of the Ion-associated Complex
The molar ratios of the ion-associated complex were determined by three independent methods: the mobile equilibrium method, the straight-line method of Asmus and the method of continuous variations.44 
The mobile equilibrium method and the straight-line method of Asmus were applied to prove the molar ratios Mo(VI):3,5-DNC and Mo(VI):TTC. The results from the application of these methods are shown in Figures 3÷5, respectively. 
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Figure 3. Straight lines by the mobile equilibrium method for determination of

the molar ratios Mo(VI):3,5-DTC and Mo(VI):TTC
CMo(VI) = 1.6 × 10‒5 mol L–1; CH2SO4 = 4.5×10–1 mol L–1;

λ = 410 nm; τ = 3 min

● Mo(VI) : 3,5-DNC, CTTC = 2.4 × 10–4 mol L–1;

(Mo(VI) : TTC, C3,5-DNC = 1.2 × 10–3 mol L–1
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Figure 4. Determination of the molar ratio (n) Mo(VI):TTC by the method of Asmus

CMo(VI) = 1.6 × 10‒5 mol L–1; C3,5-DNC = 1.2 × 10‒3 mol L–1;

CH2SO4 = 4,5 × 10–1 mol L–1; λ = 410 nm; τ = 3 min
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Figure 5. Determination of the molar ratio (n) Mo(VI):3,5-DNC by the method of Asmus

CMo(VI) = 1.6 × 10‒5 mol L–1; CTTC = 2.4 × 10‒4 mol L–1;

CH2SO4 = 4,5 × 10–1 mol L–1; λ = 410 nm; τ = 3 min

On the basis of the results it can be concluded that Mo(VI), 3,5-DNC and TTC interact in molar ratio 1:2:2. The application of the method of continuous variations confirmed the molar ratio Mo(VI):TTC = 1:2 (Figure 6).
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Figure 6. Determination of the molar ratio (n) Mo(VI):TTC by the method of continuous variations

CMo(VI) + CTTC = 8.0 × 10−5 mol L–1; C3,5-DNC = 1.2 × 10–3 mol L–1;
CH2SO4 = 4.5 × 10–1 mol L–1; λ = 410 nm; τ = 3 min
3.5. Reaction Scheme and Suggested General Formula
The carried out experiments showed that the chelate formation and the extraction of the ion-associated complex occurred in strongly acidic solution. Under these conditions, the chelate formation between molybdenum(VI) and the bidentate ligand 3,5-dinitrocatechol (3,5-DNC) is given by the equation (1):

MoO42‒  +  2 (HO)2C6H2(NO2)2  [image: image7.emf]


 










 

  {MoO2[O2C6H2(NO2)2]2}2‒  +  2 H2O                      (1)

Having in mind the reaction of chelate formation of Mo(VI)‒3,5-DNC and the molar ratio indicated above, it can be suggested that the formation of the ion-associate in the aqueous phase, its distribution between the aqueous and the organic phases and its extraction in chloroform can be given by the following equations (2 ÷ 4).

2(TTC)+(aq) + {MoO2[O2C6H2(NO2)2]2}2‒(aq) [image: image8.emf]


 










 

 (TTC)2{MoO2[O2C6H2(NO2)2]2}(aq)        (2)

(TTC)2{MoO2[O2C6H2(NO2)2]2}(aq) [image: image9.emf]


 










 

 (TTC)2{MoO2[O2C6H2(NO2)2]2}(org)                    (3)

2(TTC)+(aq) + {MoO2[O2C6H2(NO2)2]2}2‒(aq) [image: image10.emf]


 










 

 (TTC)2{MoO2[O2C6H2(NO2)2]2}(org)       (4)

Therefore, the ion-associated chelate of Mo(VI)‒3,5-DNC with the cation of the monotetrazolium salt 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC) can be represented by the general formula (TTC)2{MoO2[O2C6H2(NO2)2]2}.
3.6. Extraction Equilibria, True Molar Absorptivity,

Recovery Factor and Structural Formula of the Ion-associated Complex
The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized with respect to the following key constants: association constant β, distribution constant KD, extraction constant Kex and recovery factor R%.

The association constant β and the true molar absorptivity ε were determined by the method of Komar-Tolmachev from equation (5):44
β = (l /n)n / [ε (tg α)n+1]







  (5)

where l is the cuvette thickness (l = 1 cm); n ‒ the molar ratio between the components independently determined (e.g. by the mobile equilibrium method, the straight-line method of Asmus or the method of continuous variations) (n = 2), ε ‒ the true molar absorptivity.

The true molar absorptivity ε was determined by the method of Komar-Tolmachev (Figure 7) from the equation of a straight line Y = 1.6762 X + 4.9692 ((ε = 1/ (4.9692 × 10‒5, L mol–1cm–1)) and its value is given in Table 1, column 2.
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Figure 7. Dependency of (C.l/A) on A‒n/(n+1) (method of Komar–Tolmachev) 
C = CMо(VI)  mol L–1; CTTC = 2 CMo(VI) mol L–1; C3,5-DNC = 1.2 × 10‒3 mol L–1;

A – absorbance; l – cell thickness, l = 1 cm; n = 2  

The distribution constant (KD) was determined by the equation (6), where A1 and A3 are the absorbance (measured against blanks) obtained after a single and triple extraction, respectively.

KD = {(TTC)2{MoO2[O2C6H2(NO2)2]2}}(org)/{(TTC)2{MoO2[O2C6H2(NO2)2]2}}(aq) = A1 / (A3–A1)

  (6)
The recovery factor was determined from the equation (7):

R% = 100 KD / (KD + 1)







  (7)

The extraction constant Kex was calculated by two independent methods:

(i) log Kex = log KD + log β 






  (8)

where β was determined by the method of Komar-Tolmachev. 

(ii) the method of Likussar-Boltz:45
The method uses the data from the method of continuous variations (Figure 6). The extraction constant Kex was calculated by the equation of Likussar-Boltz for molar ratio 1:2 (equation 9):

log Kex = 0.3522 – 2 log K  +  log Ymax  –  3 log (1–Ymax)




  (9)

where K is the total concentration of reagents –(К = CMo(VI) + CTTC = 8.0×10−5 mol L–1); Ymax and (1–Ymax) are determined by additionally plotted normalized absorption curve (Ymax = 0.689; (1 – Ymax) = 0.311) (Figure 6).

The values of the equilibrium constants and the recovery factor, describing quantitatively the equilibrium in the aqueous phase and the extraction of the ion-associated complex in the organic phase are presented in Table 3.

Table 3. Values of the equilibrium constants and the recovery factor
	Equilibrium constant and recovery factor
	Value

	Equilibrium (Eq. 2) - Association constant (
( = (TTC)2{MoO2[O2C6H2(NO2)2]2}(aq)   / {[(TTC) +]2 (aq) ( {{MoO2[O2C6H2(NO2)2]2}2‒}(aq)}
	log ( = (9.42 ± 1.08)a

	Equilibrium (Eq. 3) - Distribution constant KD
KD = {(TTC)2{MoO2[O2C6H2(NO2)2]2}}(org)  / {(TTC)2{MoO2[O2C6H2(NO2)2]2}}(aq)
	log KD = (1.15 ± 0.01)b

	Equilibrium (Eq. 4) - Extraction constant Kex
Kex = {(TTC)2{MoO2[O2C6H2(NO2)2]2}} (org)  / {{[TTC]+}2(aq) ( {{MoO2[O2C6H2(NO2)2]2}2‒}(aq)}
	log Kex = (10.57 ± 1.09)c
log Kex = (9.86 ± 0.06)d

	Recovery factor R%
	R = (93.39 ± 0.05)%e


a Calculated by Komar‒Tolmachev method (equation 5);
b Calculated by equation (6);

c Calculated by equation (8), where β is determined by the Komar‒Tolmachev method;

d Calculated by Likussar‒Boltz method (equation (9));

e Calculated by equation (7).
The results obtained by independent methods are statistically similar and confirm the proposed scheme of the process of complex formation of the ion-associated complex in the aqueous phase, its distribution between the aqueous and the organic phases and its extraction in chloroform. Based on this, the proposed structural formula of the ion-associated complex is represented in Figure 8.
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Figure 8. Structural formula of the ion-associated complex Mo(VI)‒3,5-DNC‒TTC
4. Conclusion
The equilibria of the complex formation of the anionic chelate of molybdenum(VI) with the bidentate ligand of 3,5-dinitrocatechol (3,5-DNC) and its extraction with the cation of 2,3,5-triphenyl-2Н-tetrazolium chloride (TTC) in the form of an ion-associated complex in the liquid-liquid extraction system Mo(VI)‒3,5-DNC‒TTC‒H2O‒CHCl3 was studied by spectrophotometry. In the presence of the monotetrazolium cation, the yellow-colored anionic chelate of Mo(VI)‒3,5-DNC forms an ion-associated complex well soluble in chloroform. The bulky organic molecule of the tetrazolium salt determined the extractability of the ion-associate in the organic phase. The optimum conditions for the association in aqueous phase and for extraction of the ion-associated complex Mo(VI)‒3,5-DNC‒TTC into chloroform were established. The effect of co-existing ions and reagents on the process of chelate formation and ion-association was studied. The validity of Beer’s law was checked and the following analytical characteristics were calculated: the apparent molar absorptivity (εꞌ), the true molar absorptivity (ε), the limit of detection (LOD), the limit of quantification (LOQ) and the Sandell’s sensitivity (SS). From the analytical characteristics of the extraction system Mo(VI)‒3,5-DNC‒TTC‒H2O‒CHCl3, it can be concluded that the ion-associate formed between the anionic chelate of Mo(VI)‒3,5-DNC and the monotetrazolium cation allows determinations of Mo(VI) with a high sensitivity. The equilibrium constants needed for the quantitative assessment of the extraction equilibrium were also calculated, i.e. the association constant (β), the distribution constant (KD), the extraction constant (Kex) and the recovery factor (R%). The molar ratio of the components, determined by independent methods, shows that the ion-associated complex could be represented with the general formula (TTC)2{MoO2[O2C6H2(NO2)2]2}. A corresponding reaction scheme and a structural formula of the ion-associated complex were also suggested.
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)

		





киселинност

		



n=0.5

n=1

n=1.5

n=2

n=3



спектър

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3
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Komar-Tolmachev

		



n=0.5

n=1

n=1.5

n=2

n=3



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		Mo(VI) – 3,5-DNC –  TTC		3,5-DNC – TTC

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.1		0.09		0.345		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.4		0.36		0.35		0.149

										0.5		0.45		0.351		0.151

										0.6		0.54		0.352		0.151

										0.7		0.63		0.35		0.157

										0.8		0.72		0.35		0.168

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21882.8125





Likussar-Boltz

		



Mo(VI) – 3,5-DNC –  TTC

3,5-DNC – TTC



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.296				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.567				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.456

		1.4		0.6		0.3		0.374

		1.8		0.2		0.1		0.171

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)

		





киселинност

		



n=0.5

n=1

n=1.5

n=2

n=3



спектър

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3





спектър

		





Беер

		





Komar-Tolmachev

		



n=0.5

n=1

n=1.5

n=2

n=3



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		Mo(VI) – 3,5-DNC –  TTC		3,5-DNC – TTC

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.6		0.54		0.352		0.151

										0.1		0.09		0.345		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.4		0.36		0.35		0.149

										0.5		0.45		0.351		0.151

										0.7		0.63		0.35		0.17

										0.8		0.72		0.35		0.158

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21882.8125





Likussar-Boltz

		



Mo(VI) – 3,5-DNC –  TTC

3,5-DNC – TTC



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.296				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.567				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.456

		1.4		0.6		0.3		0.374

		1.8		0.2		0.1		0.171

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)
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киселинност

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3





киселинност

		





спектър

		





Беер
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Komar-Tolmachev

		

						DNC						TTC						TTC		3,5-DNC

				-4						-4.8239087409		-0.4248479717				-4.8239087409		-0.4248479717

										-4.6777807053		0.2488158875				-4.6777807053		0.2488158875

										-4.5228787453		0.564790611				-4.5228787453		0.564790611

										-4.2218487496		1.0191833164				-4.2218487496		1.0191833164

																-4				-0.9542425094

																-3.920818754		1.456112874

																-3.6989700043				-0.4414501748

																-3.3979400087				0.2338025634

																-3.3010299957				0.4351121117





Komar-Tolmachev

		



TTC

3,5-DNC



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		Mo(VI) – 3,5-DNC –  TTC		3,5-DNC – TTC

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.1		0.09		0.345		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.4		0.36		0.35		0.149

										0.5		0.45		0.351		0.151

										0.6		0.54		0.352		0.151

										0.7		0.63		0.35		0.17

										0.8		0.72		0.35		0.158

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21882.8125





Likussar-Boltz

		



Mo(VI) – 3,5-DNC –  TTC

3,5-DNC – TTC



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602				0.1294

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911																RSD		1.1720054782

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

						12.0187464192		25

						5.1325639098		13.9534883721

						3.2459059081		10.5263157895

						2.3647117215		8.7272727273

						1.9367968061		8.0862533693

						1.6002286221		7.2874493927

						1.3231926718		7.3059360731

						1.1015120734		6.936416185

						0.9558963755		6.7289719626

						0.8227416205		6.2686567164





		





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.276				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.574				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.437

		1.4		0.6		0.3		0.336

		1.8		0.2		0.1		0.141

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798
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A–n(n+1)
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)
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n=0.5

n=1

n=1.5

n=2

n=3



киселинност

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3





киселинност

		





спектър

		





Беер

		



n=0.5

n=1

n=1.5

n=2

n=3



Komar-Tolmachev

		

						DNC						TTC						TTC		3,5-DNC

				-4						-4.8239087409		-0.4248479717				-4.8239087409		-0.4248479717

										-4.6777807053		0.2488158875				-4.6777807053		0.2488158875

										-4.5228787453		0.564790611				-4.5228787453		0.564790611

										-4.2218487496		1.0191833164				-4.2218487496		1.0191833164

																-4				-0.9542425094

																-3.920818754		1.456112874

																-3.6989700043				-0.4414501748

																-3.3979400087				0.2338025634

																-3.3010299957				0.4351121117





Komar-Tolmachev

		



TTC

3,5-DNC



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		Mo(VI) – 3,5-DNC –  TTC		3,5-DNC – TTC

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.6		0.54		0.352		0.151

										0.1		0.09		0.345		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.4		0.36		0.35		0.149

										0.5		0.45		0.351		0.151

										0.7		0.63		0.35		0.17

										0.8		0.72		0.35		0.158

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21882.8125





Likussar-Boltz

		



Mo(VI) – 3,5-DNC –  TTC

3,5-DNC – TTC



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

						12.0187464192		25

						5.1325639098		13.9534883721

						3.2459059081		10.5263157895

						2.3647117215		8.7272727273

						1.9367968061		8.0862533693

						1.6002286221		7.2874493927

						1.3231926718		7.3059360731

						1.1015120734		6.936416185

						0.9558963755		6.7289719626

						0.8227416205		6.2686567164





		





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.296				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.567				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.456

		1.4		0.6		0.3		0.374

		1.8		0.2		0.1		0.171

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798
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log CR, mol L–1

log [Ai/(Amax–Ai)]
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)

		





Sheet1

		



n=0.5

n=1

n=1.5

n=2

n=3



киселинност

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3





киселинност

		





спектър

		





Беер

		



n=0.5

n=1

n=1.5

n=2

n=3



Komar-Tolmachev

		

						DNC						TTC						TTC		3,5-DNC

				-4						-4.8239087409		-0.4248479717				-4.8239087409		-0.4248479717

										-4.6777807053		0.2488158875				-4.6777807053		0.2488158875

										-4.5228787453		0.564790611				-4.5228787453		0.564790611

										-4.2218487496		1.0191833164				-4.2218487496		1.0191833164

																-4				-0.9542425094

																-3.920818754		1.456112874

																-3.6989700043				-0.4414501748

																-3.3979400087				0.2338025634

																-3.3010299957				0.4351121117





Komar-Tolmachev

		



TTC

3,5-DNC



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		Mo(VI) – 3,5-DNC –  TTC		3,5-DNC – TTC

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.6		0.54		0.352		0.151

										0.1		0.09		0.345		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.4		0.36		0.35		0.149

										0.5		0.45		0.351		0.151

										0.7		0.63		0.35		0.17

										0.8		0.72		0.35		0.158

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21882.8125





Likussar-Boltz

		



Mo(VI) – 3,5-DNC –  TTC

3,5-DNC – TTC



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.296				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.567				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.456

		1.4		0.6		0.3		0.374

		1.8		0.2		0.1		0.171

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798
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Mo(VI)_(3,5-DNC)_TTC

		Промяна на mL на 2x10-2 mol/L  3,5-DNC в хлф  (05.05.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		1mL 3x10−3 mol/L TTC

		i mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		ʎ = 410 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5-DNC		C(3,5-DNC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.1		0.0001		0.035		4		1.4559319556		-4		-0.9542425094		28.5714285714		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.0002		0.093		3.6989700043		1.0315170514		-3.6989700043		-0.4414501748		10.752688172		2.2360679775		5		11.1803398875		25		125

		3		0.4		0.0004		0.221		3.3979400087		0.6556077263		-3.3979400087		0.2338025634		4.5248868778		1.5811388301		2.5		3.9528470752		6.25		15.625

		4		0.5		0.0005		0.256		3.3010299957		0.5917600347		-3.3010299957		0.4351121117		3.90625		1.4142135624		2		2.8284271247		4		8

		5		0.6		0.0006		0.293		3.2218487496		0.5331323796		-3.2218487496		-0.2370000937				1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.7		0.0007		0.312		3.15490196		0.505845406		-3.15490196		0.9143709974		3.2051282051		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		7		0.8		0.0008		0.329		3.096910013		0.4828041021		-3.096910013		1.1949766032		3.0395136778		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		0.9		0.0009		0.345		3.0457574906		0.4621809049		-3.0457574906		1.8388490907		2.8985507246		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		9		1		0.001		0.349		3		0.457174573		-3		2.542825427		2.8653295129		1		1		1		1		1

		10		1.5		0.0015		0.352						-2.8239087409		-4.7933984097		2.8409090909		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		11		2		0.002		0.351						-2.6989700043		0		2.849002849		0.7071067812		0.5		0.3535533906		0.25		0.125

		12		2.5		0.0025		0.352						-2.6020599913		0		2.8409090909		0.632455532		0.4		0.2529822128		0.16		0.064

		13		3		0.003		0.351						-2.5228787453		0		2.849002849		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

						A (max)		0.35

						e		21875

																1.7567922838		Slope15-20

																1.7034592634		Slope15-16

																1.7509367239		Slope15-18

														cm−3





Mo(VI)_(3,5-DNC)_TTC

		





Mo(VI)_3,4-DNC_(TTC)

		





киселинност

		



n=0.5

n=1

n=1.5

n=2

n=3



спектър

		Промяна на mL на 3x10-3 mol/L   TTC  (27.04.2015)

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		0.5 mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL TTC		C(TTC)		A(410)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.000015		0.097		4.8239087409		1.0132282657		-4.8239087409		-0.4248479717		10.412371134		4.472135955		20		89.4427191		400		8000

		2		0.07		0.000021		0.227		4.6777807053		0.6439741428		-4.6777807053		0.2488158875		4.449339207		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.00003		0.279		4.5228787453		0.5543957967		-4.5228787453		0.564790611		3.6200716846		3.1622776602		10		31.6227766017		100		1000

		4		0.2		0.00006		0.324		4.2218487496		0.4894549898		-4.2218487496		1.0191833164		3.1172839506		2.2360679775		5		11.1803398875		25		125

		5		0.4		0.00012		0.343		3.920818754		0.46470588		-3.920818754		1.456112874		2.944606414		1.5811388301		2.5		3.9528470752		6.25		15.625

		6		0.6		0.00018		0.357		3.7447274949		0.4473317839		-3.7447274949		0		2.8291316527		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		7		0.8		0.00024		0.356		3.6197887583		0.448550002		-3.6197887583		0		2.8370786517		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		8		1		0.0003		0.352		3.5228787453		0.4534573365		-3.5228787453		2.0694214088		2.8693181818		1		1		1		1		1

		9		1.2		0.00036		0.35		3.4436974992		0.4559319556		-3.4436974992		1.84509804		2.8857142857		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

		10		1.4		0.00042		0.355		3.3767507096		0.4497716469		-3.3767507096						0.8451542547		0.7142857143		0.6036816105		0.5102040816		0.3644314869

		11

						Amax		0.354

						e		21905.9405940594

								0.655								4.6100931701		Slope15-16

								A (max)								0		Slope15-23

																2.2620522687		Slope15-18

														cm−3





спектър

		





Беер

		





Komar-Tolmachev

		



n=0.5

n=1

n=1.5

n=2

n=3



Likussar-Boltz

		Крива на киселинност

		1 mL  1.6x10−4 mol/L Mo(VI)								0.000016

		i mL 9M H2SO4

		различни mL 3x10−3 mol/L TTC

		1 mL 1x10-2 M 3,5-DNC в хлф

		до 10 mL H2O

		9 mL  хлороформ

		екстракция -3 min

		дължина на вълната ʎ = 410 nm

		l = 1.01		1.01

										ml  H2SO4		CH2SO4		ΔA		празна

										0.01		0.009		0.129		0.265

										0.02		0.018		0.281		0.194

										0.05		0.045		0.321		0.164

										0.6		0.54		0.352		0.151

										0.1		0.09		0.35		0.146

										0.2		0.18		0.354		0.144

										0.3		0.27		0.349		0.146

										0.5		0.45		0.351		0.151

										0.7		0.63		0.35		0.17

										0.8		0.72		0.35		0.158

										1		0.9		0.283		0.178

										1.2		1.08		0.184		0.163

						ɛ =		21928.5714285714





Likussar-Boltz

		



ΔA

празна



		Спектър

		1 mL  от 1,6x10−4 mol/L Mo(VI)

		0.5 mL 9 mol/L H2SO4

		1 mL 3x10-3 M TTC

		1 mL 1x10-2 M 3,5-DNC в хлороформ

		до 10 mL H2O

		9 mL  хлороформ

		екстракция - 3 min

		l=1.01

						Делта		празна

				l		Mo(VI) – 3,5-DNC – TTC		3,5-DNC – TTC

				360		0.11		0.462

				370		0.149		0.387

				380		0.2		0.326

				390		0.265		0.27

				395		0.316		0.213

				400		0.336		0.182

				405		0.352		0.151

				410		0.357		0.126

				415		0.354		0.11

				420		0.349		0.099

				430		0.317		0.083

				440		0.249		0.076

				450		0.174		0.067

				460		0.102		0.06

				480		0.067		0.044

				500		0.05		0.03

				520		0.035		0.019

				540		0.021		0.01

				560		0.012		0.008

				580		0.004		0.008





		



Mo(VI) – 3,5-DNC – TTC

3,5-DNC – TTC



		

				Закон на Беер (18.02.2014)

				различни mL  от 1,6x10−4 mol/L Mo(VI)

				0.5 mL 9 mol/L H2SO4

				1 mL 3x10-3 M TTC

				1 mL 1x10-2 M 3,5-DNC в хлороформ

				до 10 mL H2O

				9 mL  хлороформ

				екстракция - 3 min

				дължина на вълната ʎ = 410 nm

				l=1.01

				mL Мо (VI)		mug/mL Mo		d		epsilon				Y=aX+b												Aпразна 410 nm

				0		0		0

				0.1		0.19188		0.035		21658.4158415842				a		b										0.128

				0.2		0.38376		0.068		21039.603960396				0.1804764393		0.0026496076										0.129

				0.3		0.57564		0.103		21245.8745874587		SD(a)		0.0013757176		0.00500264		SD(b)								0.129

				0.4		0.76752		0.14		21658.4158415842		R^2		0.9993612473		0.0112108933		SD(Y)		3 sigma=		0.0336326799				0.129

				0.5		0.9594		0.176		21782.1782178218										10 sigma=		0.1121089331				0.132

				1		1.9188		0.354		21905.9405940594

				1.2		2.30256		0.419		21606.8481848185										DL (mol/L)=		0.0000015602

				1.4		2.68632		0.495		21879.4200848656										DL (mug/mL)=		0.1863549617

				2		3.8376		0.707		21875

				2.5		4.797		0.852		21089.1089108911										LQ (mol/L)=		0.0000052007

				3		5.7564		1.034		21328.3828382838										LQ (mug/mL)=		0.6211832058				SDblank=		0.0015165751

				3.2		6.14016		1.135		21948.4839108911

				3.5		6.7158		1.2		21216.4073550212										epsilon		21556.4677175135

				4		7.6752		1.168		18069.3069306931										A		95.94

																				Sandell		0.0044506364		mug/cm2

								Average		21556.4677175135

								SD		329.8413188656

								Confidence		244.3453785268





		





				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (6x10-4 mol/L)

				n=		2								C(3,5-DNC)=1.5x10-4 mol/L

				l=		1								i mL TV(6x10-4 mol/L)

				С=		0.0006								0.5 mL 9 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				9 mL CHCl3

														ex 3 min

		0.1		0.000006		0.024		12.0187464192		0.00025				l =1 cm, λ=410 nm

		0.2		0.000012		0.086		5.1325639098		0.0001395349

		0.3		0.000018		0.171		3.2459059081		0.0001052632				LINEST		Y=aX+b

		0.4		0.000024		0.275		2.3647117215		0.0000872727				0.0000167624		0.0000496915

		0.5		0.00003		0.371		1.9367968061		0.0000808625		SD(a)		0.0000002248		0.0000009997		SD(b)

		0.6		0.000036		0.494		1.6002286221		0.0000728745		R^2		0.9985634061		0.0000023006		SD(Y)

		0.8		0.000048		0.657		1.3231926718		0.0000730594		Confidence		0.0000001558		0.0000006927

		1		0.00006		0.865		1.1015120734		0.0000693642

		1.2		0.000072		1.07		0.9558963755		0.0000672897

		1.4		0.000084		1.34		0.8227416205		0.0000626866

												вх. данни от Linmenu1

						tg a		Slope=		0.0000167624		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000482828		0.00000128		дов. интервал на отреза

														e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								e =		20711.2888499806				20418.3334258664		21012.7730958155		292.9554241143		301.4842458348

								b=		2562843944.57004				1255229965.09753		186333750170.162		1307613979.4725		183770906225.592

								log b=		9.4087221621				9.0987232983		11.2702915247		0.3099988639		1.8615693626

				Определяне на КD и R%

				No		A(Co)1		A(Co)3		A(blank)1		A(blank)3		KD		Log(KD)		R%

				1		0.141		0.171		0.071		0.096		14		1.1461280357		93.3333333333

				2		0.144		0.176		0.073		0.1		14.2		1.1522883444		93.4210526316

				3		0.146		0.174		0.075		0.098		14.2		1.1522883444		93.4210526316

														14.1333333333		1.1502349081		93.3918128655		Average

														0.1154700538		0.0035566559		0.0506447605		SD

														0.0041804519		0.0001287644		0.0018335315		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.5589570703		плюс/минус		1.0859128776

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		





		

		mL Mo		mL TTC		VINT/(VTTC+VMo)		A395				i ml Mo(VI) (5x10-4 mol/L)

		0		2		1		0				i mL TTC(5x10-4 mol/L)

		0.2		1.8		0.9		0.296				0.5 mL 9 mol/L H2SO4

		0.4		1.6		0.8		0.453				7.5 mL H2O до 10mL

		0.6		1.4		0.7		0.563				1 ml 3,5-DNC 1.0x10-3 mol/L

		0.7		1.3		0.65		0.589				9 mL CHCl3

		0.8		1.2		0.6		0.567				ex 3 min

		1		1		0.5		0.511				l =1 cm, λ=410 nm

		1.2		0.8		0.4		0.456

		1.4		0.6		0.3		0.374

		1.8		0.2		0.1		0.171

		2		0		0		0

						Y max=		0.6888888889

						k		0.0001						SD(Log Kex)=		0.0878845267

						Max		0.589						Mean value (Log Kex)=		9.7941014909										A = 0.852		от закон на Беер, при оптимални условия и концентрация на Мо 4.10-4

						Max(opt)		0.855						Confidence (Log Kex)=		0.0994488767

								Log Kex(1:2)=		9.7116026144

						Y max=		0.6849474912

						log k		0.00008

						Max		0.587										Max		Max (opt)

						Max(opt)		0.857										0.32		0.852

								Log Kex(1:2)=		9.8865284786								0.324		0.858

																		0.322		0.855

						Y max=		0.6628959276										0.322		0.855		Average

						log k		0.00008										0.002		0.003		SD

						Max		0.586										0.0022631715		0.0033947572		Confidence

						Max(opt)		0.884

								Log Kex(1:2)=		9.7841733798





		






