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Abstract
The complex formed between an anionic chelate of Mo(VI)‒3,5-Dinitrocatehol (3,5-DNC) with the cation of 3,3ʹ-(3,3ʹ-Dimethoxy-4,4ʹ-biphenylene)bis(2,5-diphenyl-2H-tetrazolium chloride) (Blue Tetrazolium Chloride, BTC) in the liquid-liquid extraction system Mo(VI)‒3,5-DNC‒BTC‒H2O‒CHCl3 was studied. The optimum conditions for the complex formation and extraction of the ion-associated complex were established by spectrophotometry. The molar ratio of the reagents was determined by independent methods. The validity of Beer’s law was checked and some analytical characteristics were calculated. The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized. The following key constants of the processes were calculated: association constant, distribution constant, extraction constant and recovery factor. Based on this, a reaction scheme, a general formula and a structure of the complex were suggested.
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1. Introduction
The molybdenum is the only second row transition metal essential from biochemical point of view. It stimulates the synthesis of nucleic acids and proteins. In the biological systems, the molybdenum forms complexes with the carboxylic or hydroxide groups of tyrosine and serine. The most important utilization of the molybdenum atom in the living organisms is as a metal hetero-atom at the active site in certain enzymes, e.g. xanthine oxidase, aldehyde oxidase, sulfite oxidase, nitrate reductase, dimethyl sulfoxide reductase. 1-4
The molybdenum occurs in various oxidation states, coordination numbers, geometries and its chemistry is among the most complex of the transition elements. 1,5,6 Molybdenum (VI) forms complexes with various natural organic ligands, such as polyphenols and their functional derivatives, polyhydroxycarboxylic acids, aminopolycarboxylic acids, hydroxamic acids, amines (primary, secondary and tertiaty), 8-hydroxyquinoline and its derivatives, aldehyde hydrazones, oximes, β-diketones, fluorones, hydroxyazodyes, biomolecules (chitosan, chitin, D-glucosamine, L-alanine, L-phenylalanine). 7-16
Molybdenum(VI) gives colored chelates with aromatic compounds, containing two or more hydroxyl groups in o-position relative to each other. The colored anionic chelates of molybdenum(VI) form ion-associated complexes with bulky organic cations, like methyltrioctylammonium, cetylpyridinium, cetyltrimethylammonium, tetraphenylammonium. 7,17-20 The structure and properties of tetrazolium salts determine their ability to form ion-associated complexes. 21 The bulky hydrophobic organic substituents in the molecules of the tetrazolium salts increase the extractability of the ion associated complexes. 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. 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). 22-26
The extraction spectrophotometry is a relatively simple and inexpensive method for preparation and characterization of new complex compounds as well as for their application in the chemical analysis. 27-29 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. This present work aims to study the extraction equilibria for complex formation between the anionic chelate of Mo(VI)‒3,5-Dinitrocatehol (3,5-DNC) and the cation of 3,3ʹ-(3,3ʹ-Dimethoxy-4,4ʹ-biphenylene)bis(2,5-diphenyl-2H-tetrazolium chloride) (Blue Tetrazolium Chloride, BTC) by spectrophotometry.
2. Experimental
2.1. Reagents and apparatus

Na2MoO4•2H2O (Fluka AG, р.а.). An aqueous 1.04 × 10-2 mol L-1 solution was prepared.

3,5-dinitrocatehol (3,5-DNC) (Sigma‒Aldrich, p.a.). 3,5-DNC was dissolved in CHCl3 to give a 1.0 × 10–3 mol L–1 solution.

3,3ʹ-(3,3ʹ-Dimethoxy-4,4ʹ-biphenylene)bis(2,5-diphenyl-2H-tetrazolium chloride) (Blue Tetrazolium Chloride, BTC); (Sigma‒Aldrich, p.a.). An aqueous 2.0 × 10-3 mol L-1 solution was prepared.

H2SO4 (95-97% for analysis, Merck). A 5 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 reading the absorbance values. 

The organic solvent, CHCl3, was additionally distilled.
2.2. Procedure for Establishment of the Optimum Conditions for Complex Formation
Aliquots of the solution of Mo(VI), BTC 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 volume of a chloroform solution of 3,5-DNC was added and the organic phase was adjusted to a volume of 10 cm3 with chloroform. The funnels were shaken for a fixed time (up to 180 s). A portion of the organic extract was filtered through a filter paper into a cell and the absorbance was read against a blank. The blank extraction was performed in the same manner in the absence of molybdenum.

2.3. Procedure for Determination of the Distribution Constant
The distribution constant (KD) was determined by the equation (1), where A1 and A3 are the absorbances (measured against blanks) obtained after a single and triple extraction, respectively.

KD = A1/(A3–A1)


(1)

The single extraction and the first stage of the triple extraction were performed under the optimum conditions for complex formation (Table 1, column 1). The organic layers were transferred into 25 cm3 calibrated flasks and the flask from the single extraction was brought to volume with chloroform. The second stage of the triple extraction was performed by adding 7 cm3 of chloroform to the aqueous phase that remained after the first stage. After extraction, the obtained extract was added to this first stage of the triple extraction. The third stage of the triple extraction was performed in the same manner as for the second stage and the extract was added to those the first two stages. The volume of the flask was brought to the mark with chloroform. The calibrated flasks were shaken before the spectrophotometric measurements. 30
3. Results and Discussion
3.1. Absorption Spectra, Effect of Acidity of the Aqueous Phase and Shaking time
The colored anionic chelate of molybdenum(VI)‒3,5-DNC was extracted in chloroform in the presence of the bulky hydrophobic ditetrazolium cation. The absorption spectrum of the extract of the ion-associated complex Mo(VI)‒3,5-DNC‒BTC in CHCl3 is characterized by an absorption maximum in the visible range (λmax = 405 nm, Figure 1). 
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Figure 1. Absorption spectra of the complex Mo(VI)‒3,5-DNC‒BTC
and of the blank sample 3,5-DNC‒BTC in CHCl3

CMo(VI) = 3.12 × 10‒5 mol L–1; C3,5-DNC = 2.0 × 10‒4 mol L–1;

CBTC = 2.4 × 10‒4 mol L–1; CH2SO4 = 4.0 × 10–1 mol L–1;

λ = 405 nm; τ = 1 min

The acidity of the aqueous phase has a substantial effect on the extraction equilibrium. The maximum and constant extraction of the ion-associated complex is achieved in strongly acidic solution of (0.2÷1.6) mol L–1 H2SO4. The further experiments were produced with 0.4 mol L–1 H2SO4. The carried out experiment showed that the extraction equilibrium can not be achieved within less than 30 s. The prolonged shaking does not have an impact on the absorbance. The next experiments were performed for 1 min.
3.2. Effect of Reagents Concentration

The reagents concentration are the most important factor influencing the extraction equilibriums. The chelate formation of Mo(VI)‒3,5-DNC requires 4.8–fold excess of 3,5-DNC (≥1.5 × 10–4 mol L–1). For maximum association and extraction the amount of BTC should not be lower than 3.5–fold excess of BTC (≥2.2 × 10–4 mol L–1).
The optimum extraction-spectrophotometric conditions for the chelate formation and the extraction of the ion-associated complex Mo(VI)‒3,5-DNC‒BTC are summarized in Table 1, column 1.

Table 1. Optimum extraction-spectrophotometric conditions and

analytical characteristics of the system Mо(VI)–3,5-DNC–BTC–H2O–CHCl3
	Optimum conditions
	Analytical characteristic

	Absorption maximum (λmax) 405 nm
	Apparent molar absorptivity (εꞌ)

(1.551 ± 0.078) × 104 L mol–1cm–1

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

(1.609 ± 0.062) × 104 L mol–1cm–1

	Volume of the organic phase 10 cm3
	Sandell’s sensitivity (SS)  6.19 ng cm‒2

	Concentration of H2SO4 in the aqueous phase 4.0 × 10–1 mol L‒1
	Adherence to Beer’s law

up to 7.48 μg cm‒3

	Shaking time (τ) 1 min
	Relative standard deviation (RSD)  2.50%

	Concentration of 3,5-DNC 2.0 × 10–4 mol L‒1
	Limit of detection (LOD)  0.46 μg cm‒3

	Concentration of BTC 2.4 × 10–4 mol L‒1
	Limit of quantification (LOQ)  1.52 μg cm‒3


3.3. Beer’s Law, Apparent Molar Absorptivity and other Analytical Characteristics

For establishment of the range of adherence to Beer’s law, i.e. the linear relationship between the molybdenum concentration in the aqueous phase (CMo(VI), μg cm‒3) and the absorbance of the ion-association complex in the organic phase after extraction was used regression analysis under the optimum conditions for complex formation. The equation of a straight line was found to be Y = 0.1547 X + 0.0123 with a correlation coefficient squared 0.9969. Under the optimum conditions for complex formation, the linearity is observed up to 7.48 μg cm‒3 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.

3.4. Molar Ratios of the Complex, Reaction Scheme and Suggested General Formula


The straight-line method of Asmus, the mobile equilibrium method and the method of continuous variations were applied to prove the molar ratios Mo(VI):3,5-DNC and Mo(VI):BTC. 31 The results from the application of the independent methods are shown in Figure 2, Figure 3 and Figure 4, respectively. 
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Figure 2. Determination of the molar ratio (n) by the method of Asmus 

CMo(VI) = 3.12 × 10‒5 mol L–1; CH2SO4 = 4.0×10–1 mol L–1;

λ = 405 nm; τ = 1 min

● Mo(VI):3,5-DNC, CBTC = 2.4 × 10–4 mol L–1,
▲ Mo(VI):BTC, C3,5-DNC = 2.0 × 10–4 mol L–1
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Figure 3. Straight lines by the mobile equilibrium method for
determination of the molar ratios (n) Mo(VI):3,5-DTC and Mo(VI):BTC

CMo(VI) = 3.12 × 10‒5 mol L–1; CH2SO4 = 4.0×10–1 mol L–1;
λ = 405 nm; τ = 1 min

● Mo(VI):3,5-DNC, CBTC = 2.4 × 10–4 mol L–1; n = 2;
▲ Mo(VI):BTC, C3,5-DNC = 2.0 × 10–4 mol L–1; n = 1
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Figure 4. Determination of the molar ratio (n) Mo(VI):BTC

by the method of continuous variations

CMo(VI) + CBTC = 1.04 × 10−4 mol L–1; C3,5-DNC = 2.0 × 10–4 mol L–1;
CH2SO4 = 4.0 × 10–1 mol L–1; λ = 405 nm; τ = 1 min

Based on the performed studied, it could be concluded that Mo(VI), 3,5-DNC and BTC interact in molar ratio 1:2:1. The carried out experiments showed that the complex formation and the extraction of the ion-associated complex occurred in strongly acidic solution. Under these conditions, the complex formation of anionic chelate Mo(VI)‒3,5-DNC is given by the equation (2):

MoO42‒  +  2 (HO)2C6H2(NO2)2  [image: image5.emf]








 

  {MoO2[O2C6H2(NO2)2]2}2‒  +  2 H2O

       (2)

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

(BTC)2+(aq)  +  {MoO2[O2C6H2(NO2)2]2}2‒(aq)  [image: image6.emf]








 

  (BTC){MoO2[O2C6H2(NO2)2]2}(aq)          (3)

(BTC){MoO2[O2C6H2(NO2)2]2}(aq)   [image: image7.emf]








 

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

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








 

   (BTC){MoO2[O2C6H2(NO2)2]2}(org)   (5)


Therefore, the ion-associated chelate of Mo(VI)‒3,5-DNC with TV can be represented by the general formula (BTC){MoO2[O2C6H2(NO2)2]2}.
3.5. Extraction Equilibria, True Molar Absorptivity, Recovery Factor and Structure of the Complex
The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized by the following key constants: association constant, distribution constant, extraction constant and recovery factor.
The association constant β was determined with the aid of two independent methods: Komar‒Tolmachev method and Holme‒Langmyhr method. 31,32 The true molar absorptivity ε was determined by the method of Komar‒Tolmachev (Figure 5).
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Figure 5. Dependency of (C × l / A) on A‒n/(n+1)
(method of Komar–Tolmachev) 
CMо(VI) = CBTC = C, mol L–1; C3,5-DNC = 2.0 × 10‒4 mol L–1;

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

The association constant β was calculated by the equation (6): 31
β = (l /n)n / [ε (tg α)n+1]






(6)

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 = 1), ε ‒ the true molar absorptivity.
The distribution constant KD was determined from the equation (1) and the recovery factor ‒ from 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 33
The method uses the data from the method of continuous variations (Figure 5). The extraction constant Kex was calculated by the equation of Likussar‒Boltz for molar ratio 1:1 ((equation (9)): 
log Kex = 0,3010 – log K  +  log Ymax  –  2 log (1–Ymax)


(9)

where K is the total concentration of reagents – (К = CMo(VI) + CBTC = 1.04×10−4 mol L–1); Ymax and (1–Ymax) are determined by additionary plotted normalized absorption curve (Ymax = 0.739; (1 – Ymax) = 0.261).

The values of the equilibrium constants and the recovery factor are presented in Table 2. Analysis of the results obtained showed that sufficiently stable ion-associated complex was formed in the aqueous phase that was quantitatively extracted into the organic phase with high sensitivity.
Table 2. Values of the equilibrium constants and the recovery factor
	Equilibrium constant and recovery factor
	Value

	Equilibrium (equation 3) ‒ Association constant (
( = (BTC){MoO2[O2C6H2(NO2)2]2}(aq)   / {[(BTC)2+](aq)({{MoO2[O2C6H2(NO2)2]2}2‒}(aq)}
	log (=(5.02 ± 0.90)a
log (=(4.79 ± 0.84)b

	Equilibrium (equation 4) ‒ Distribution constant KD
KD = {(BTC){MoO2[O2C6H2(NO2)2]2}} (org)  /  {(BTC){MoO2[O2C6H2(NO2)2]2}} (aq)
	log KD = (0.50 ± 0.04)c

	Equilibrium (equation 5) ‒ Extraction constant Kex
Kex = {(BTC){MoO2[O2C6H2(NO2)2]2}} (org) / {{[BTC]2+}(aq) ({{MoO2[O2C6H2(NO2)2]2}2‒}(aq)}
	log Kex = (5.52 ± 0.94)d
log Kex = (5.32 ± 0.01)e

	Recovery factor R%
	R = (76.02 ± 0.71)%f


a Calculated by Komar‒Tolmachev method (equation 6);
b Calculated by Holme‒Langmyhr method;
c Calculated by equation (1);

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

e Calculated by Likussar‒Boltz method (equation (9));
f Calculated by the equation (7).
The results obtained by independent methods are statistically dissimilar and confirm the proposed scheme of the process of complex formation of the ion-associate in the aqueous phase, its distribution between the aqueous and the organic phase and its extraction in chloroform. Based on this, the proposed structure of the ion-associated complex is represented in Figure 6.
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Figure 6. Structure of the complex Mo(VI)‒3,5-DNC‒BTC
4. Conclusion

The solvent extraction of an ion-associated complex formed between the anionic chelate of Mo(VI)‒3,5-Dinitrocatehol (3,5-DNC) with the cation of the ditetrazolium salt, Blue Tetrazolium Chloride (BTC) was studied by spectrophotometry. The processes of the chelate formation and extraction of the ion-associated complex Mo(VI)‒3,5-DNC‒BTC into chloroform were investigated. The optimum conditions for the association in aqueous phase and extraction of the ion-associated complex were established. The equilibrium constants and analytical characteristics needed for the quantitative assessment of the extraction equilibrium were calculated, i.e. the association constant (β), the distribution constant (KD), the extraction constant (Kex), the recovery factor (R), 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). The molar ratio of reagents determined by independent methods showed that the ion-associated complex chelate of Mo(VI)‒3,5-DNC with BTC could be represented by the general formula (BTC){MoO2[O2C6H2(NO2)2]2}. A reaction scheme and a structure of the complex were suggested.
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				ml  H2SO4		CH2SO4		ΔA		празна

				0.1		0.02		0.145

				0.2		0.04		0.297

				0.3		0.06

				0.4		0.08		0.45		0.252

				0.5		0.1		0.462		0.206

				0.6		0.12		0.473

				0.8		0.16		0.493

				1		0.2		0.506

				1.2		0.24		0.508

				1.5		0.3		0.504		0.123		ɛ =		16153.8461538462

				1.8		0.36

				2		0.4		0.503		0.011

				2.5		0.5		0.508

				3		0.6		0.502		0.11

				3.5		0.7

				4		0.8		0.499

				6		1.2		0.509

				8		1.6		0.5

						2		0.383

						2.5		0.183

						3.5		0.108

						5		0.028





pH 

		



ΔA



t 

		



ΔA



спектър 

		Mo(VI) DNC BTC								2_3_2016

		1.0 mL Mo(VI) 3,12.10-4 mol/L						CMo=		0.0000312

		2 mL 1.0x10-3 mol/L DNC						CDNC=		2.10-4 mol/L

		1.0 ml 2x10-3 mol/L BTC						CBTC=		2.10-4 mol/L

		2 mL 2 mol/L H2SO4

		Water - up to 10 mL

		2 mL 1.10-3 3,5-DNC + 9 mL CHCl3

		tex=i min, l=1 cm, l=405 nm

		tex, sec		delta

		0		0

		2		0.333

		10		0.428

		20		0.495		e=		16250

		30		0.506

		60		0.507

		90

		120		0.509

		150

		180		0.508

		240		0.509

		300		0.505





спектър 

		





Mo-DNC- BTC

		Спектър

		1 mL Mo(VI) 0,000312 mol/L

		1,2 mL 2x10-3 BTC

		2 mL 2M H2SO4

		6,8 ml  H2O

		2 mL 1.10-3 M DNC

		8 mL chloroform

		tex=1 min, l=1 cm

						Делта		празна

				l, nm		Mo(VI)–3,5-DNC–BTC		3,5-DNC–BTC

				350		0.26		0.462

				360		0.299		0.387

				370		0.35		0.326

				380		0.415		0.27

				390		0.466		0.213

				395		0.486		0.182

				400		0.501		0.151

				405		0.507		0.126

				410		0.505		0.11

				415		0.486		0.099

				420		0.467		0.093

				430		0.399		0.086

				440		0.324		0.081

				450		0.252		0.074

				460		0.19		0.064

				480		0.099		0.04

				500		0.058		0.019

				520		0.04		0.01

				540		0.03		0.008

				560		0.025		0.008

				600		0.015		0.008

				620		0.01		0.006

				640		0.005		0.005

				660		0.003		0.003





Mo-DNC- BTC

		



Mo(VI)–3,5-DNC–BTC

3,5-DNC–BTC



Mo;BTC=1;1

		



Mo(VI)–3,5-DNC–BTC

3,5-DNC–BTC



Holm-L.

		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.2		0.00002		0.089		4.6989700043		1.0506099934		-4.6989700043		-0.6719594043		11.2247191011		2.2360679775		5		11.1803398875		25		125

		2		0.4		0.00004		0.205		4.3979400087		0.6882461389		-4.3979400087		-0.1684926927		4.8731707317		1.5811388301		2.5		3.9528470752		6.25		15.625

		3		0.5		0.00005		0.3		4.3010299957		0.5228787453		-4.3010299957		0.1608013765		3.33		1.4142135624		2		2.8284271247		4		8

		4		0.6		0.00006		0.345		4.2218487496		0.4621809049		-4.2218487496		0.3278575052		2.8956521739		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		5		0.8		0.00008		0.448		4.096910013		0.348721986		-4.096910013		0.8792009113		2.2299107143		1		1		1		1		1

		6		1		0.0001		0.489		4		0.3106911409		-4		1.4300336116		2.0429447853		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		7		1.5		0.00015		0.505		3.8239087409		0.2967086219		-3.8239087409		2.3674992762		1.9782178218		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		8		1.8		0.00018		0.506		3.7447274949		0.2958494832		-3.7447274949		2.6372037272		1.9743083004		0.7071067812		0.5		0.3535533906		0.25		0.125

		9		2		0.0002		0.507		3.6989700043		0.2949920407		-3.6989700043		3.4831592097		1.9704142012		0.632455532		0.4		0.2529822128		0.16		0.064

		10		2.5		0.00025		0.509		3.6020599913		0.2932822177		-3.6020599913		0		1.9626719057		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				3		0.0003		0.506				0.2958494832						1.9743083004		0.4472135955		0.2		0.0894427191		0.04		0.008

				5		0.0005		0.51				0.2924298239						1.9588235294		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				8		0.0008		0.45				0.3467874862						2.22		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5071666667

								A (max)

								16100.5291005291

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449





Holm-L.

		



&A

Page &P

_Log A

- Log C

- Log A



Komar-Tolmachev-Mo(VI)

		





Likussar-Boltz 

		0.00001

		0.00002

		0.00003

		0.00004

		0.00005

		0.00006

		0.00008

		0.0001

		0.00012

		0.00016



0.101

0.268

0.402

0.557

0.639

0.709

0.748

0.81

0.82

0.817



Beer 

		



A(410 nm)



izmestvane na ravnovesie

		



Log A/(Am-A)



Asmus

		



n=0.5

n=1

n=1.5

n=2

n=3



		





		



n=1

n=2

n=3



		



Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.00001		0.061		5		1.214670165		-5		-0.8576290444		16.3770491803		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.00002		0.111		4.6989700043		0.9546770212		-4.6989700043		-0.5451844832		9		2.2360679775		5		11.1803398875		25		125

		3		0.3		0.00003		0.157		4.5228787453		0.8041003476		-4.5228787453		-0.340027089		6.3630573248		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		4		0.4		0.00004		0.193		4.3979400087		0.714442691		-4.3979400087		-0.2022878111		5.1761658031		1.5811388301		2.5		3.9528470752		6.25		15.625

		5		0.5		0.00005		0.234		4.3010299957		0.6307841426		-4.3010299957		-0.056481356		4.2692307692		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.6		0.00006		0.275		4.2218487496		0.5606673062		-4.2218487496		0.0861861476		3.6327272727		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		7		0.8		0.00008		0.361		4.096910013		0.4424927981		-4.096910013		0.4129329943		2.7673130194		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		8		0.9		0.00009		0.417		4.0457574906		0.379863945		-4.0457574906		0.6984495795		2.3956834532		1		1		1		1		1

		9		1		0.0001		0.468		4		0.3297541469		-4		1.1583624921		2.1346153846		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009

		10		1.1		0.00011		0.499		3.9586073148		0.3018994544		-3.9586073148		2.5220092866		2.002004008		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

				1.2		0.00012		0.501				0.3001622741						1.994011976		0.7071067812		0.5		0.3535533906		0.25		0.125

				2		0.0002		0.5				0.3010299957						1.998		0.632455532		0.4		0.2529822128		0.16		0.064

				2.5		0.00025		0.503				0.2984320149						1.986083499		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5005

								A (max)

								15888.8888888889

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449





		4.6989700043

		4.3979400087

		4.3010299957

		4.2218487496

		4.096910013



&A

Page &P

_Log A

- Log C

- Log A

1.0506099934

0.6882461389

0.5228787453

0.4621809049

0.348721986



		





		0.00001		C(3,5-DNC)		C(3,5-DNC)

		0.00002		0.00002		0.00002

		0.00003		0.00004		0.00004

		0.00004		0.00005		0.00005

		0.00005		0.00006		0.00006

		0.00006		0.00008		0.00008

		0.00008		0.0001		0.0001

		0.0001		0.00015		0.00015

		0.00012		0.00018		0.00018

		0.00016		0.0002		0.0002

				0.00025		0.00025



0.101

0

0

0.268

0.089

0.089

0.402

0.205

0.205

0.557

0.3

0.3

0.639

0.345

0.345

0.709

0.448

0.448

0.748

0.489

0.489

0.81

0.505

0.505

0.82

0.506

0.506

0.817

0.507

0.507

0.509

0.509



		1

		2

		2.5

		3

		3.5

		4

		4.5

		5

		5.5

		6

		6.5

		7

		8

		10

		12



0.052

0.122

0.159

0.199

0.241

0.281

0.321

0.359

0.395

0.428

0.445

0.45

0.45

0.451

0.449



		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143



n=1

n=2

n=3

2.5

6.25

15.625

2

4

8

1.6666666667

2.7777777778

4.6296296296

1

1

1



		-4.3979400087

		-4.3010299957

		-4.2218487496

		-4.096910013



Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941

-0.1684926927

0.1608013765

0.3278575052

0.8792009113



		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1

2.5

6.25

15.625

2

4

8

1.6666666667

2.7777777778

4.6296296296

1

1

1



		





		



n=0.5

n=1

n=1.5

n=2

n=3



		





		Input data										Mo(VI) DNC BTC

		n=		1								Влияние на С(BTC)												R=		BTC

		m=		1								C{Ga(III)}=7.2x10-6 (O.5 mL Ga(III) 0.00014365 M)												CMo=		0.0000312

		l=		1								0.5 ml PAR=2.0x10-3 mol/L												C0(R)=		0.0002

		CR0=		0.002								i mL BTC =2.0x10-3												CDNC=		0.0002

		СM=		0.0000312								5 mL ац. буфер 7,5 (от 2 mol/L CH3COOH+NH4OH)												l=		1

		Amax=		0.50075								Вода - до 10 mL

												10 mL хлф

												tex=1 min, l=1 cm, λ=405 nm

		No				Saturation curve				Asmus

				mL BTC		C(BTC)		A(405)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.1		0.00002		0.061		16.393442623		3.1622776602		10		31.6227766017		100		1000		8563.0348287458		3.9326277104

		2		0.2		0.00004		0.111		9.009009009		2.2360679775		5		11.1803398875		25		125		8608.3354758699		3.9349191836

		3		0.3		0.00006		0.157		6.3694267516		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		9094.9146929677		3.9587986299

		4		0.4		0.00008		0.193		5.1813471503		1.5811388301		2.5		3.9528470752		6.25		15.625		9225.9493879212		3.9650110678

		5		0.5		0.0001		0.234		4.2735042735		1.4142135624		2		2.8284271247		4		8		10269.5281935952		4.0115504915

		6		0.6		0.00012		0.275		3.6363636364		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296		11842.2532110549		4.0734343429

		7		0.8		0.00016		0.361		2.7700831025		1.1180339887		1.25		1.3975424859		1.5625		1.953125		18785.791918803		4.2738295076

		8		0.9		0.00018		0.417		2.3980815348		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		32328.0323938689		4.5095792726

		9		1		0.0002		0.468		2.1367521368		1		1		1		1		1		83645.6991035582		4.9224436153

		10		1.1		0.00022		0.499		2.004008016		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009		1509418.83198567		6.1788097641

				1.2		0.00024		0.501		1.996007984		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037		-9598417.19847556		0

				2		0.0004		0.5		2		0.7071067812		0.5		0.3535533906		0.25		0.125		1807435.48096008		6.2570628035

				2.5		0.0000078		0.503		0.0039761431		0.632455532		0.4		0.2529822128		0.16		0.064

						Amax=		0.50075														AVERIGE=		4.7916193005

						emax=		16049.6794871795														STDEV=		0.8373850464

																						CONFIDENCE=		0.7339868683

																				!!! The method is applicable in reagent excess and for absorbance values in the following interval:

																								1/Amax < 1/A < 2/Amax												H

																						Amin=		0.250375

																						Amax=		0.50075
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		-5.22		-5.22

		-5		-5

		-4.699		-4.699

		-4.532		-4.532

		-4.444		-4.444

		-4.398		-4.398

		-4.301		-4.301
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n=3



				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (5.2x10-4 mol/L)

				n=		1								2 ml C(3,5-DNC)=1x10-3 mol/L

				l=		1								i mL BTC(5.2x10-4 mol/L)

				С=		0.00052								2 mL 2 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				8 mL CHCl3

														ex 1 min

		0.20		0.0000104		0.067		3.8633370464		0.0001552239				l =1 cm, λ=405 nm

		0.40		0.0000208		0.166		2.4544034684		0.0001253012

		0.60		0.0000312		0.31		1.7960530203		0.0001006452				LINEST		Y=aX+b

		0.80		0.0000416		0.405		1.5713484026		0.000102716				0.0000243035		0.0000621488

		1.00		0.000052		0.565		1.3303802105		0.0000920354		SD(a)		0.0000015409		0.0000032508		SD(b)

		1.20		0.0000624		0.649		1.2413025615		0.0000961479		R^2		0.9802978167		0.0000036738		SD(Y)

		1.40		0.0000728		0.832		1.0963225241		0.0000875		Confidence		0.0000011415		0.0000024082

		1.00		0.000052		0.865		1.0752066611		0.0000601156

		1.20		0.0000624		1.075		0.9644856443		0.0000580465

		1.40		0.0000728		1.186		0.9182430617		0.0000613828

												вх. данни от Linmenu1

						tg a		Slope=		0.0000243035		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000621488		0.00000128		дов. интервал на отреза

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

								e =		16090.4076695515				15490.1835219034		16739.0226849467		600.2241476481		648.6150153952

								b=		105219.53844995				48907.7012979467		3105517.92513123		56311.837152003		3000298.38668128

								log b=		5.0220963924				4.6893772511		6.4921340403		0.3327191413		1.4700376479

				Определяне на КD и R%

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

				1		0.197		0.263		0.035		0.045		2.89		0.4613269875		74.31

				2		0.205		0.266		0.031		0.042		3.48		0.5415792439		77.68

				3		0.201		0.265		0.037		0.048		3.09		0.4905679784		75.58

														3.16		0.50		75.86		Average

														0.2983470717		0.0406152874		1.7006333968		SD

														0.011		0.001		0.062		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				5.52		плюс/минус		0.90





		



A^(n/n+1)

C*l/A



		

		mL Mo		mL BTC		VBTC/(VBTC+VMo)		A405																				i ml Mo(VI) (5.2x10-4 mol/L)

		0		2		1		0																				2 mL 1.0x10-3 mol/L 3,5-DNC

		0.2		1.8		0.9		0.1																				i mL BTC(5.2x10-4 mol/L)

		0.4		1.6		0.8		0.25																				2 mL 2 mol/L H2SO4

		0.5		1.5		0.75		0.343																				H2O до 10mL

		0.6		1.4		0.7		0.413																				8 mL CHCl3

		0.7		1.3		0.65		0.475																				ex 1 min

		0.8		1.2		0.6		0.515																				l =1 cm, λ=405 nm

		1		1		0.5		0.573

		1.2		0.8		0.4		0.499

		1.4		0.6		0.3		0.4

		1.6		0.4		0.2		0.242

		1.8		0.2		0.1		0.083

		2		0		0		0

						Y max=		0.7393548387

						log k		0.000104						SD(Log Kex)=		0.0055316273

						Max		0.573						x(ср)=		5.3220017872

						Max(opt)		0.775						Confidence (Log Kex)		0.0062595105

						Log Kex(1:1)=				5.3207202463

						Y max=		0.7384615385

						log k		0.000104

						Max		0.576

						Max(opt)		0.78

								Log Kex(1:2)=		5.317223412

						Y max=		0.7412223667

						log k		0.000104

						Max		0.570

						Max(opt)		0.769

								Log Kex(1:1)=		5.3280617034





		



A405



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b												Aпразна 405 нм

		0		0		0

		0.2		0.5986656		0.102		16346				a		b										0.113

		0.5		1.496664		0.253		16218				0.1547326285		0.0123013117										0.11

		0.8		2.3946624		0.402		16106		SD(a)		0.0032717652		0.0135859221		SD(b)								0.107

		1		2.993328		0.503		16122		R^2		0.9968800947		0.0235043191		SD(Y)		3 sigma=		0.0705129572				0.11

		1.5		4.489992		0.686		14658										10 sigma=		0.2350431907				0.105

		1.7		5.0886576		0.765		14423																0.111

		2		5.986656		0.927		14856										DL (mol/L)=		0.0000045465				0.106

		2.5		7.48332		1.197		15346										DL (mug/mL)=		0.4557083913				0.107

		3		8.979984		0.989		10566				2.3060041352												0.109

		4		11.973312		0.91		7292										LQ (mol/L)=		0.0000151549				0.105				средна ст. На пр. Проба		0.1083

		5		4.9209055		0.847		5429										LQ (mug/mL)=		1.5190279711

				0				0

				0				0										epsilon		15509				SDblank=		0.0027100635

				0				0										A		95.94

				0				0										Sandell		0.0061859466		mug/cm2

				0				0

						Average		15509

						SD		783

						Confidence		543

		Mo(VI)-DNC-BTC-water-chloroform

		i mLMo(VI) 0,000312 mol/L

		1.2 mL 2x10-3 M BTC

		2,0 ml  2 mol/L  H2SO4

		Water - up to 10 mL

		2 ml 1.10-3 mol/L DNC

		8 mL CHCl3

		tex=1 min, l=1 cm, λ=405 nm





		0

		1.496664

		2.993328

		5.986656

		4.489992

		11.973312

		14.96664

		2.3946624

		8.979984



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999

0

0.32

0.482

0.737

0.606

0.805

0.74

0.452

0.899



		





		

								DNC										Mo(VI):BTC		Mo(VI):3,5-DNC

																-5		-0.8576290444

						-4.3979400087				-4.6989700043						-4.6989700043		-0.5451844832		-0.6719594043

						-4.3010299957										-4.5228787453		-0.340027089

																-4.3979400087		-0.2022878111		-0.1684926927

																-4.3010299957		-0.056481356		0.1608013765

																-4.2218487496				0.3278575052





		



Mo(VI):BTC

Mo(VI):3,5-DNC



		

												Mo(VI):BTC = 1:1		Mo(VI):DNC = 1:2

										16.3770491803		10

										11.2247191011				25

										9		5

										6.3630573248		3.3333333333

										5.1761658031		2.5

										4.8731707317				6.25

										4.2692307692		1.6666666667

										3.6327272727		1.25

										3.33				4

										2.8956521739				2.7777777778

										2.2299107143				1

										2.0429447853				0.4444444444





		



Mo(VI):BTC = 1:1

Mo(VI):DNC = 1:2
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pH 

		

										3/1/16

		Mo(VI)_3,5-DNC_BTC

		Влияние на pH

		1,0 mL 3,12 .10-4 mol/L Mo(VI)				C{Mo(VI)}=		0.0000312

		2 mL DNC =1,0x10-3 mol/L						C(DNC)=2x10-4 mol/L

		1 ml BTC 2x10-3 mol/L						C(TV)=2x10-4 mol/L

		I mL (2 mol/L H2SO4)

		Water - up to 10 mL

		8 mL chloroform

		tex=3 min, l=1 cm, l= 410 nm

		(0.01 mol/L aq.f. e от  0.5 M H2SO4)

				ml  H2SO4		CH2SO4		ΔA		празна

				0.1		0.02		0.145

				0.2		0.04		0.297

				0.3		0.06

				0.4		0.08		0.45		0.252

				0.5		0.1		0.462		0.206

				0.6		0.12		0.473

				0.8		0.16		0.493

				1		0.2		0.506

				1.2		0.24		0.508

				1.5		0.3		0.504		0.123		ɛ =		16153.8461538462

				1.8		0.36

				2		0.4		0.503		0.011

				2.5		0.5		0.508

				3		0.6		0.502		0.11

				3.5		0.7

				4		0.8		0.499

				6		1.2		0.509

				8		1.6		0.5

						2		0.383

						2.5		0.183

						3.5		0.108

						5		0.028





pH 

		



ΔA



t 

		



ΔA



спектър 

		Mo(VI) DNC BTC								2_3_2016

		1.0 mL Mo(VI) 3,12.10-4 mol/L						CMo=		0.0000312

		2 mL 1.0x10-3 mol/L DNC						CDNC=		2.10-4 mol/L

		1.0 ml 2x10-3 mol/L BTC						CBTC=		2.10-4 mol/L

		2 mL 2 mol/L H2SO4

		Water - up to 10 mL

		2 mL 1.10-3 3,5-DNC + 9 mL CHCl3

		tex=i min, l=1 cm, l=405 nm

		tex, sec		delta

		0		0

		2		0.333

		10		0.428

		20		0.495		e=		16250

		30		0.506

		60		0.507

		90

		120		0.509

		150

		180		0.508

		240		0.509

		300		0.505





спектър 

		





Mo-DNC- BTC

		Спектър

		1 mL Mo(VI) 0,000312 mol/L

		1,2 mL 2x10-3 BTC

		2 mL 2M H2SO4

		6,8 ml  H2O

		2 mL 1.10-3 M DNC

		8 mL chloroform

		tex=1 min, l=1 cm

						Делта		празна

				l, nm		Mo(VI) – 3,5-DNC – BTC		3,5-DNC – BTC

				350		0.26		0.462

				360		0.299		0.387

				370		0.35		0.326

				380		0.415		0.27

				390		0.466		0.213

				395		0.486		0.182

				400		0.501		0.151

				405		0.507		0.126

				410		0.505		0.11

				415		0.486		0.099

				420		0.467		0.093

				430		0.399		0.086

				440		0.324		0.081

				450		0.252		0.074

				460		0.19		0.064

				480		0.099		0.04

				500		0.058		0.019

				520		0.04		0.01

				540		0.03		0.008

				560		0.025		0.008

				600		0.015		0.008

				620		0.01		0.006

				640		0.005		0.005

				660		0.003		0.003





Mo-DNC- BTC

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Mo;BTC=1;1

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Holm-L.

		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.2		0.00002		0.089		4.6989700043		1.0506099934		-4.6989700043		-0.6719594043		11.2247191011		2.2360679775		5		11.1803398875		25		125

		2		0.4		0.00004		0.205		4.3979400087		0.6882461389		-4.3979400087		-0.1684926927		4.8731707317		1.5811388301		2.5		3.9528470752		6.25		15.625

		3		0.5		0.00005		0.3		4.3010299957		0.5228787453		-4.3010299957		0.1608013765		3.33		1.4142135624		2		2.8284271247		4		8

		4		0.6		0.00006		0.345		4.2218487496		0.4621809049		-4.2218487496		0.3278575052		2.8956521739		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		5		0.8		0.00008		0.448		4.096910013		0.348721986		-4.096910013		0.8792009113		2.2299107143		1		1		1		1		1

		6		1		0.0001		0.489		4		0.3106911409		-4		1.4300336116		2.0429447853		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		7		1.5		0.00015		0.505		3.8239087409		0.2967086219		-3.8239087409		2.3674992762		1.9782178218		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		8		1.8		0.00018		0.506		3.7447274949		0.2958494832		-3.7447274949		2.6372037272		1.9743083004		0.7071067812		0.5		0.3535533906		0.25		0.125

		9		2		0.0002		0.507		3.6989700043		0.2949920407		-3.6989700043		3.4831592097		1.9704142012		0.632455532		0.4		0.2529822128		0.16		0.064

		10		2.5		0.00025		0.509		3.6020599913		0.2932822177		-3.6020599913		0		1.9626719057		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				3		0.0003		0.506				0.2958494832						1.9743083004		0.4472135955		0.2		0.0894427191		0.04		0.008

				5		0.0005		0.51				0.2924298239						1.9588235294		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				8		0.0008		0.45				0.3467874862						2.22		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5071666667

								A (max)

								16100.5291005291

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449
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Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.00001		0.061		5		1.214670165		-5		-0.8576290444		16.3770491803		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.00002		0.111		4.6989700043		0.9546770212		-4.6989700043		-0.5451844832		9		2.2360679775		5		11.1803398875		25		125

		3		0.3		0.00003		0.157		4.5228787453		0.8041003476		-4.5228787453		-0.340027089		6.3630573248		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		4		0.4		0.00004		0.193		4.3979400087		0.714442691		-4.3979400087		-0.2022878111		5.1761658031		1.5811388301		2.5		3.9528470752		6.25		15.625

		5		0.5		0.00005		0.234		4.3010299957		0.6307841426		-4.3010299957		-0.056481356		4.2692307692		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.6		0.00006		0.275		4.2218487496		0.5606673062		-4.2218487496		0.0861861476		3.6327272727		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		7		0.8		0.00008		0.361		4.096910013		0.4424927981		-4.096910013		0.4129329943		2.7673130194		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		8		0.9		0.00009		0.417		4.0457574906		0.379863945		-4.0457574906		0.6984495795		2.3956834532		1		1		1		1		1

		9		1		0.0001		0.468		4		0.3297541469		-4		1.1583624921		2.1346153846		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009

		10		1.1		0.00011		0.499		3.9586073148		0.3018994544		-3.9586073148		2.5220092866		2.002004008		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

				1.2		0.00012		0.501				0.3001622741						1.994011976		0.7071067812		0.5		0.3535533906		0.25		0.125

				2		0.0002		0.5				0.3010299957						1.998		0.632455532		0.4		0.2529822128		0.16		0.064

				2.5		0.00025		0.503				0.2984320149						1.986083499		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5005

								A (max)

								15888.8888888889

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449





		4.6989700043

		4.3979400087

		4.3010299957

		4.2218487496

		4.096910013
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1.0506099934

0.6882461389

0.5228787453

0.4621809049

0.348721986



		





		0.00001		C(3,5-DNC)		C(3,5-DNC)

		0.00002		0.00002		0.00002

		0.00003		0.00004		0.00004

		0.00004		0.00005		0.00005

		0.00005		0.00006		0.00006

		0.00006		0.00008		0.00008

		0.00008		0.0001		0.0001

		0.0001		0.00015		0.00015

		0.00012		0.00018		0.00018

		0.00016		0.0002		0.0002

				0.00025		0.00025



0.101

0

0

0.268

0.089

0.089

0.402

0.205

0.205

0.557

0.3

0.3

0.639

0.345

0.345

0.709

0.448

0.448

0.748

0.489

0.489

0.81

0.505

0.505

0.82

0.506

0.506

0.817

0.507
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0.509



		1

		2

		2.5

		3

		3.5

		4

		4.5

		5

		5.5

		6

		6.5

		7

		8

		10

		12
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0.122

0.159

0.199

0.241

0.281

0.321

0.359

0.395

0.428

0.445

0.45

0.45

0.451

0.449



		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143



n=1

n=2

n=3

2.5

6.25

15.625

2

4

8

1.6666666667

2.7777777778
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1

1

1



		-4.3979400087

		-4.3010299957

		-4.2218487496

		-4.096910013



Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941

-0.1684926927

0.1608013765

0.3278575052

0.8792009113



		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143
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		Input data										Mo(VI) DNC BTC

		n=		1								Влияние на С(BTC)												R=		BTC

		m=		1								C{Ga(III)}=7.2x10-6 (O.5 mL Ga(III) 0.00014365 M)												CMo=		0.0000312

		l=		1								0.5 ml PAR=2.0x10-3 mol/L												C0(R)=		0.0002

		CR0=		0.002								i mL BTC =2.0x10-3												CDNC=		0.0002

		СM=		0.0000312								5 mL ац. буфер 7,5 (от 2 mol/L CH3COOH+NH4OH)												l=		1

		Amax=		0.50075								Вода - до 10 mL

												10 mL хлф

												tex=1 min, l=1 cm, λ=405 nm

		No				Saturation curve				Asmus

				mL BTC		C(BTC)		A(405)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.1		0.00002		0.061		16.393442623		3.1622776602		10		31.6227766017		100		1000		8563.0348287458		3.9326277104

		2		0.2		0.00004		0.111		9.009009009		2.2360679775		5		11.1803398875		25		125		8608.3354758699		3.9349191836

		3		0.3		0.00006		0.157		6.3694267516		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		9094.9146929677		3.9587986299

		4		0.4		0.00008		0.193		5.1813471503		1.5811388301		2.5		3.9528470752		6.25		15.625		9225.9493879212		3.9650110678

		5		0.5		0.0001		0.234		4.2735042735		1.4142135624		2		2.8284271247		4		8		10269.5281935952		4.0115504915

		6		0.6		0.00012		0.275		3.6363636364		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296		11842.2532110549		4.0734343429

		7		0.8		0.00016		0.361		2.7700831025		1.1180339887		1.25		1.3975424859		1.5625		1.953125		18785.791918803		4.2738295076

		8		0.9		0.00018		0.417		2.3980815348		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		32328.0323938689		4.5095792726

		9		1		0.0002		0.468		2.1367521368		1		1		1		1		1		83645.6991035582		4.9224436153

		10		1.1		0.00022		0.499		2.004008016		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009		1509418.83198567		6.1788097641

				1.2		0.00024		0.501		1.996007984		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037		-9598417.19847556		0

				2		0.0004		0.5		2		0.7071067812		0.5		0.3535533906		0.25		0.125		1807435.48096008		6.2570628035

				2.5		0.0000078		0.503		0.0039761431		0.632455532		0.4		0.2529822128		0.16		0.064

						Amax=		0.50075														AVERIGE=		4.7916193005

						emax=		16049.6794871795														STDEV=		0.8373850464

																						CONFIDENCE=		0.7339868683

																				!!! The method is applicable in reagent excess and for absorbance values in the following interval:

																								1/Amax < 1/A < 2/Amax												H

																						Amin=		0.250375

																						Amax=		0.50075
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n=3



				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (5.2x10-4 mol/L)

				n=		1								2 ml C(3,5-DNC)=1x10-3 mol/L

				l=		1								i mL BTC(5.2x10-4 mol/L)

				С=		0.00052								2 mL 2 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				8 mL CHCl3

														ex 1 min

		0.20		0.0000104		0.067		3.8633370464		0.0001552239				l =1 cm, λ=405 nm

		0.40		0.0000208		0.166		2.4544034684		0.0001253012

		0.60		0.0000312		0.31		1.7960530203		0.0001006452				LINEST		Y=aX+b

		0.80		0.0000416		0.405		1.5713484026		0.000102716				0.0000243035		0.0000621488

		1.00		0.000052		0.565		1.3303802105		0.0000920354		SD(a)		0.0000015409		0.0000032508		SD(b)

		1.20		0.0000624		0.649		1.2413025615		0.0000961479		R^2		0.9802978167		0.0000036738		SD(Y)

		1.40		0.0000728		0.832		1.0963225241		0.0000875		Confidence		0.0000011415		0.0000024082

		1.00		0.000052		0.865		1.0752066611		0.0000601156

		1.20		0.0000624		1.075		0.9644856443		0.0000580465

		1.40		0.0000728		1.186		0.9182430617		0.0000613828

												вх. данни от Linmenu1

						tg a		Slope=		0.0000243035		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000621488		0.00000128		дов. интервал на отреза

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

								e =		16090.4076695515				15490.1835219034		16739.0226849467		600.2241476481		648.6150153952

								b=		105219.53844995				48907.7012979467		3105517.92513123		56311.837152003		3000298.38668128

								log b=		5.0220963924				4.6893772511		6.4921340403		0.3327191413		1.4700376479

				Определяне на КD и R%

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

				1		0.197		0.263		0.035		0.045		2.89		0.4613269875		74.31

				2		0.205		0.266		0.031		0.042		3.48		0.5415792439		77.68

				3		0.201		0.265		0.037		0.048		3.09		0.4905679784		75.58

														3.16		0.50		75.86		Average

														0.2983470717		0.0406152874		1.7006333968		SD

														0.011		0.001		0.062		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				5.52		плюс/минус		0.90





		



A^(n/n+1)

C*l/A



		

		mL Mo		mL BTC		VBTC/(VBTC+VMo)		A405																				i ml Mo(VI) (5.2x10-4 mol/L)

		0		2		1		0																				2 mL 1.0x10-3 mol/L 3,5-DNC

		0.2		1.8		0.9		0.1																				i mL BTC(5.2x10-4 mol/L)

		0.4		1.6		0.8		0.25																				2 mL 2 mol/L H2SO4

		0.5		1.5		0.75		0.343																				H2O до 10mL

		0.6		1.4		0.7		0.413																				8 mL CHCl3

		0.7		1.3		0.65		0.475																				ex 1 min

		0.8		1.2		0.6		0.515																				l =1 cm, λ=405 nm

		1		1		0.5		0.573

		1.2		0.8		0.4		0.499

		1.4		0.6		0.3		0.4

		1.6		0.4		0.2		0.242

		1.8		0.2		0.1		0.083

		2		0		0		0

						Y max=		0.7393548387

						log k		0.000104						SD(Log Kex)=		0.0055316273

						Max		0.573						x(ср)=		5.3220017872

						Max(opt)		0.775						Confidence (Log Kex)		0.0062595105

						Log Kex(1:1)=				5.3207202463

						Y max=		0.7384615385

						log k		0.000104

						Max		0.576

						Max(opt)		0.78

								Log Kex(1:2)=		5.317223412

						Y max=		0.7412223667

						log k		0.000104

						Max		0.570

						Max(opt)		0.769

								Log Kex(1:1)=		5.3280617034





		



A405



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b												Aпразна 405 нм

		0		0		0

		0.2		0.5986656		0.102		16346				a		b										0.113

		0.5		1.496664		0.253		16218				0.1547326285		0.0123013117										0.11

		0.8		2.3946624		0.402		16106		SD(a)		0.0032717652		0.0135859221		SD(b)								0.107

		1		2.993328		0.503		16122		R^2		0.9968800947		0.0235043191		SD(Y)		3 sigma=		0.0705129572				0.11

		1.5		4.489992		0.686		14658										10 sigma=		0.2350431907				0.105

		1.7		5.0886576		0.765		14423																0.111

		2		5.986656		0.927		14856										DL (mol/L)=		0.0000045465				0.106

		2.5		7.48332		1.197		15346										DL (mug/mL)=		0.4557083913				0.107

		3		8.979984		0.989		10566				2.3060041352												0.109

		4		11.973312		0.91		7292										LQ (mol/L)=		0.0000151549				0.105				средна ст. На пр. Проба		0.1083

		5		4.9209055		0.847		5429										LQ (mug/mL)=		1.5190279711

				0				0

				0				0										epsilon		15509				SDblank=		0.0027100635

				0				0										A		95.94

				0				0										Sandell		0.0061859466		mug/cm2

				0				0

						Average		15509

						SD		783

						Confidence		543

		Mo(VI)-DNC-BTC-water-chloroform

		i mLMo(VI) 0,000312 mol/L

		1.2 mL 2x10-3 M BTC

		2,0 ml  2 mol/L  H2SO4

		Water - up to 10 mL

		2 ml 1.10-3 mol/L DNC

		8 mL CHCl3

		tex=1 min, l=1 cm, λ=405 nm





		0

		1.496664

		2.993328

		5.986656

		4.489992

		11.973312

		14.96664

		2.3946624

		8.979984



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999

0

0.32

0.482

0.737

0.606

0.805

0.74

0.452

0.899



		





		

								DNC										Mo(VI):BTC		Mo(VI):3,5-DNC

																-5		-0.8576290444

						-4.3979400087				-4.6989700043						-4.6989700043		-0.5451844832		-0.6719594043

						-4.3010299957										-4.5228787453		-0.340027089

																-4.3979400087		-0.2022878111		-0.1684926927

																-4.3010299957		-0.056481356		0.1608013765

																-4.2218487496				0.3278575052





		



Mo(VI):BTC

Mo(VI):3,5-DNC



		

												Mo(VI):BTC = 1:1		Mo(VI):3,5-DNC = 1:2

										16.3770491803		10

										11.2247191011				25

										9		5

										6.3630573248		3.3333333333

										5.1761658031		2.5

										4.8731707317				6.25

										4.2692307692		1.6666666667

										3.6327272727		1.25

										3.33				4

										2.8956521739				2.7777777778

										2.2299107143				1

										2.0429447853				0.4444444444





		



Mo(VI):BTC = 1:1

Mo(VI):3,5-DNC = 1:2
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				0.4		0.503
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				5		0.028
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VBTC / (VBTC + VMo(VI))
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pH 

		

										3/1/16

		Mo(VI)_3,5-DNC_BTC

		Влияние на pH

		1,0 mL 3,12 .10-4 mol/L Mo(VI)				C{Mo(VI)}=		0.0000312

		2 mL DNC =1,0x10-3 mol/L						C(DNC)=2x10-4 mol/L

		1 ml BTC 2x10-3 mol/L						C(TV)=2x10-4 mol/L

		I mL (2 mol/L H2SO4)

		Water - up to 10 mL

		8 mL chloroform

		tex=3 min, l=1 cm, l= 410 nm

		(0.01 mol/L aq.f. e от  0.5 M H2SO4)

				ml  H2SO4		CH2SO4		ΔA		празна

				0.1		0.02		0.145

				0.2		0.04		0.297

				0.3		0.06

				0.4		0.08		0.45		0.252

				0.5		0.1		0.462		0.206

				0.6		0.12		0.473

				0.8		0.16		0.493

				1		0.2		0.506

				1.2		0.24		0.508

				1.5		0.3		0.504		0.123		ɛ =		16153.8461538462

				1.8		0.36

				2		0.4		0.503		0.011

				2.5		0.5		0.508

				3		0.6		0.502		0.11

				3.5		0.7

				4		0.8		0.499

				6		1.2		0.509

				8		1.6		0.5

						2		0.383

						2.5		0.183

						3.5		0.108

						5		0.028





pH 

		



ΔA



t 

		



ΔA



спектър 

		Mo(VI) DNC BTC								2_3_2016

		1.0 mL Mo(VI) 3,12.10-4 mol/L						CMo=		0.0000312

		2 mL 1.0x10-3 mol/L DNC						CDNC=		2.10-4 mol/L

		1.0 ml 2x10-3 mol/L BTC						CBTC=		2.10-4 mol/L

		2 mL 2 mol/L H2SO4

		Water - up to 10 mL

		2 mL 1.10-3 3,5-DNC + 9 mL CHCl3

		tex=i min, l=1 cm, l=405 nm

		tex, sec		delta

		0		0

		2		0.333

		10		0.428

		20		0.495		e=		16250

		30		0.506

		60		0.507

		90

		120		0.509

		150

		180		0.508

		240		0.509

		300		0.505





спектър 

		





Mo-DNC- BTC

		Спектър

		1 mL Mo(VI) 0,000312 mol/L

		1,2 mL 2x10-3 BTC

		2 mL 2M H2SO4

		6,8 ml  H2O

		2 mL 1.10-3 M DNC

		8 mL chloroform

		tex=1 min, l=1 cm

						Делта		празна

				l, nm		Mo(VI) – 3,5-DNC – BTC		3,5-DNC – BTC

				350		0.26		0.462

				360		0.299		0.387

				370		0.35		0.326

				380		0.415		0.27

				390		0.466		0.213

				395		0.486		0.182

				400		0.501		0.151

				405		0.507		0.126

				410		0.505		0.11

				415		0.486		0.099

				420		0.467		0.093

				430		0.399		0.086

				440		0.324		0.081

				450		0.252		0.074

				460		0.19		0.064

				480		0.099		0.04

				500		0.058		0.019

				520		0.04		0.01

				540		0.03		0.008

				560		0.025		0.008

				600		0.015		0.008

				620		0.01		0.006

				640		0.005		0.005

				660		0.003		0.003





Mo-DNC- BTC

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Mo;BTC=1;1

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Holm-L.

		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.2		0.00002		0.089		4.6989700043		1.0506099934		-4.6989700043		-0.6719594043		11.2247191011		2.2360679775		5		11.1803398875		25		125

		2		0.4		0.00004		0.205		4.3979400087		0.6882461389		-4.3979400087		-0.1684926927		4.8731707317		1.5811388301		2.5		3.9528470752		6.25		15.625

		3		0.5		0.00005		0.3		4.3010299957		0.5228787453		-4.3010299957		0.1608013765		3.33		1.4142135624		2		2.8284271247		4		8

		4		0.6		0.00006		0.345		4.2218487496		0.4621809049		-4.2218487496		0.3278575052		2.8956521739		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		5		0.8		0.00008		0.448		4.096910013		0.348721986		-4.096910013		0.8792009113		2.2299107143		1		1		1		1		1

		6		1		0.0001		0.489		4		0.3106911409		-4		1.4300336116		2.0429447853		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		7		1.5		0.00015		0.505		3.8239087409		0.2967086219		-3.8239087409		2.3674992762		1.9782178218		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		8		1.8		0.00018		0.506		3.7447274949		0.2958494832		-3.7447274949		2.6372037272		1.9743083004		0.7071067812		0.5		0.3535533906		0.25		0.125

		9		2		0.0002		0.507		3.6989700043		0.2949920407		-3.6989700043		3.4831592097		1.9704142012		0.632455532		0.4		0.2529822128		0.16		0.064

		10		2.5		0.00025		0.509		3.6020599913		0.2932822177		-3.6020599913		0		1.9626719057		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				3		0.0003		0.506				0.2958494832						1.9743083004		0.4472135955		0.2		0.0894427191		0.04		0.008

				5		0.0005		0.51				0.2924298239						1.9588235294		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				8		0.0008		0.45				0.3467874862						2.22		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5071666667

								A (max)

								16100.5291005291

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449
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Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.00001		0.061		5		1.214670165		-5		-0.8576290444		16.3770491803		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.00002		0.111		4.6989700043		0.9546770212		-4.6989700043		-0.5451844832		9		2.2360679775		5		11.1803398875		25		125

		3		0.3		0.00003		0.157		4.5228787453		0.8041003476		-4.5228787453		-0.340027089		6.3630573248		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		4		0.4		0.00004		0.193		4.3979400087		0.714442691		-4.3979400087		-0.2022878111		5.1761658031		1.5811388301		2.5		3.9528470752		6.25		15.625

		5		0.5		0.00005		0.234		4.3010299957		0.6307841426		-4.3010299957		-0.056481356		4.2692307692		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.6		0.00006		0.275		4.2218487496		0.5606673062		-4.2218487496		0.0861861476		3.6327272727		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		7		0.8		0.00008		0.361		4.096910013		0.4424927981		-4.096910013		0.4129329943		2.7673130194		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		8		0.9		0.00009		0.417		4.0457574906		0.379863945		-4.0457574906		0.6984495795		2.3956834532		1		1		1		1		1

		9		1		0.0001		0.468		4		0.3297541469		-4		1.1583624921		2.1346153846		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009

		10		1.1		0.00011		0.499		3.9586073148		0.3018994544		-3.9586073148		2.5220092866		2.002004008		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

				1.2		0.00012		0.501				0.3001622741						1.994011976		0.7071067812		0.5		0.3535533906		0.25		0.125

				2		0.0002		0.5				0.3010299957						1.998		0.632455532		0.4		0.2529822128		0.16		0.064

				2.5		0.00025		0.503				0.2984320149						1.986083499		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5005

								A (max)

								15888.8888888889

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449
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		0.00001		C(3,5-DNC)		C(3,5-DNC)

		0.00002		0.00002		0.00002

		0.00003		0.00004		0.00004

		0.00004		0.00005		0.00005

		0.00005		0.00006		0.00006

		0.00006		0.00008		0.00008

		0.00008		0.0001		0.0001

		0.0001		0.00015		0.00015

		0.00012		0.00018		0.00018

		0.00016		0.0002		0.0002

				0.00025		0.00025
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		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143
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		-4.3010299957

		-4.2218487496

		-4.096910013



Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941
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		4.8731707317		4.8731707317		4.8731707317
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		Input data										Mo(VI) DNC BTC

		n=		1								Влияние на С(BTC)												R=		BTC

		m=		1								C{Ga(III)}=7.2x10-6 (O.5 mL Ga(III) 0.00014365 M)												CMo=		0.0000312

		l=		1								0.5 ml PAR=2.0x10-3 mol/L												C0(R)=		0.0002

		CR0=		0.002								i mL BTC =2.0x10-3												CDNC=		0.0002

		СM=		0.0000312								5 mL ац. буфер 7,5 (от 2 mol/L CH3COOH+NH4OH)												l=		1

		Amax=		0.50075								Вода - до 10 mL

												10 mL хлф

												tex=1 min, l=1 cm, λ=405 nm

		No				Saturation curve				Asmus

				mL BTC		C(BTC)		A(405)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.1		0.00002		0.061		16.393442623		3.1622776602		10		31.6227766017		100		1000		8563.0348287458		3.9326277104

		2		0.2		0.00004		0.111		9.009009009		2.2360679775		5		11.1803398875		25		125		8608.3354758699		3.9349191836

		3		0.3		0.00006		0.157		6.3694267516		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		9094.9146929677		3.9587986299

		4		0.4		0.00008		0.193		5.1813471503		1.5811388301		2.5		3.9528470752		6.25		15.625		9225.9493879212		3.9650110678

		5		0.5		0.0001		0.234		4.2735042735		1.4142135624		2		2.8284271247		4		8		10269.5281935952		4.0115504915

		6		0.6		0.00012		0.275		3.6363636364		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296		11842.2532110549		4.0734343429

		7		0.8		0.00016		0.361		2.7700831025		1.1180339887		1.25		1.3975424859		1.5625		1.953125		18785.791918803		4.2738295076

		8		0.9		0.00018		0.417		2.3980815348		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		32328.0323938689		4.5095792726

		9		1		0.0002		0.468		2.1367521368		1		1		1		1		1		83645.6991035582		4.9224436153

		10		1.1		0.00022		0.499		2.004008016		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009		1509418.83198567		6.1788097641

				1.2		0.00024		0.501		1.996007984		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037		-9598417.19847556		0

				2		0.0004		0.5		2		0.7071067812		0.5		0.3535533906		0.25		0.125		1807435.48096008		6.2570628035

				2.5		0.0000078		0.503		0.0039761431		0.632455532		0.4		0.2529822128		0.16		0.064

						Amax=		0.50075														AVERIGE=		4.7916193005

						emax=		16049.6794871795														STDEV=		0.8373850464

																						CONFIDENCE=		0.7339868683

																				!!! The method is applicable in reagent excess and for absorbance values in the following interval:

																								1/Amax < 1/A < 2/Amax												H

																						Amin=		0.250375

																						Amax=		0.50075
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n=3



				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (5.2x10-4 mol/L)

				n=		1								2 ml C(3,5-DNC)=1x10-3 mol/L

				l=		1								i mL BTC(5.2x10-4 mol/L)

				С=		0.00052								2 mL 2 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				8 mL CHCl3

														ex 1 min

		0.20		0.0000104		0.067		3.8633370464		0.0001552239				l =1 cm, λ=405 nm

		0.40		0.0000208		0.166		2.4544034684		0.0001253012

		0.60		0.0000312		0.31		1.7960530203		0.0001006452				LINEST		Y=aX+b

		0.80		0.0000416		0.405		1.5713484026		0.000102716				0.0000243035		0.0000621488

		1.00		0.000052		0.565		1.3303802105		0.0000920354		SD(a)		0.0000015409		0.0000032508		SD(b)

		1.20		0.0000624		0.649		1.2413025615		0.0000961479		R^2		0.9802978167		0.0000036738		SD(Y)

		1.40		0.0000728		0.832		1.0963225241		0.0000875		Confidence		0.0000011415		0.0000024082

		1.00		0.000052		0.865		1.0752066611		0.0000601156

		1.20		0.0000624		1.075		0.9644856443		0.0000580465

		1.40		0.0000728		1.186		0.9182430617		0.0000613828

												вх. данни от Linmenu1

						tg a		Slope=		0.0000243035		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000621488		0.00000128		дов. интервал на отреза

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

								e =		16090.4076695515				15490.1835219034		16739.0226849467		600.2241476481		648.6150153952

								b=		105219.53844995				48907.7012979467		3105517.92513123		56311.837152003		3000298.38668128

								log b=		5.0220963924				4.6893772511		6.4921340403		0.3327191413		1.4700376479

				Определяне на КD и R%

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

				1		0.197		0.263		0.035		0.045		2.89		0.4613269875		74.31

				2		0.205		0.266		0.031		0.042		3.48		0.5415792439		77.68

				3		0.201		0.265		0.037		0.048		3.09		0.4905679784		75.58

														3.16		0.50		75.86		Average

														0.2983470717		0.0406152874		1.7006333968		SD

														0.011		0.001		0.062		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				5.52		плюс/минус		0.90

						3.8633370464		15.5223880597

						2.4544034684		12.5301204819

						1.7960530203		10.064516129

						1.5713484026		10.2716049383

						1.3303802105		9.203539823

						1.2413025615		9.6147919877

						1.0963225241		8.75





		



A^(n/n+1)

C*l/A



		





		

		mL Mo		mL BTC		VBTC/(VBTC+VMo)		A405																				i ml Mo(VI) (5.2x10-4 mol/L)

		0		2		1		0																				2 mL 1.0x10-3 mol/L 3,5-DNC

		0.2		1.8		0.9		0.1																				i mL BTC(5.2x10-4 mol/L)

		0.4		1.6		0.8		0.25																				2 mL 2 mol/L H2SO4

		0.5		1.5		0.75		0.343																				H2O до 10mL

		0.6		1.4		0.7		0.413																				8 mL CHCl3

		0.7		1.3		0.65		0.475																				ex 1 min

		0.8		1.2		0.6		0.515																				l =1 cm, λ=405 nm

		1		1		0.5		0.573

		1.2		0.8		0.4		0.499

		1.4		0.6		0.3		0.4

		1.6		0.4		0.2		0.242

		1.8		0.2		0.1		0.083

		2		0		0		0

						Y max=		0.7393548387																1		0

						log k		0.000104						SD(Log Kex)=		0.0055316273								0.9		0.13

						Max		0.573						x(ср)=		5.3220017872								0.8		0.268

						Max(opt)		0.775						Confidence (Log Kex)		0.0062595105								0.75		0.343

						Log Kex(1:1)=				5.3207202463														0.7		0.413

																								0.65		0.475

						Y max=		0.7384615385																0.6		0.515

						log k		0.000104																0.5		0.573

						Max		0.576																0.4		0.499

						Max(opt)		0.78																0.3		0.4

								Log Kex(1:2)=		5.317223412														0.2		0.242

																								0.1		0.116

						Y max=		0.7412223667																0		0

						log k		0.000104

						Max		0.570

						Max(opt)		0.769

								Log Kex(1:1)=		5.3280617034





		



A405



		





		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b												Aпразна 405 нм

		0		0		0

		0.2		0.5986656		0.102		16346				a		b										0.113

		0.5		1.496664		0.253		16218				0.1547326285		0.0123013117										0.11

		0.8		2.3946624		0.402		16106		SD(a)		0.0032717652		0.0135859221		SD(b)								0.107

		1		2.993328		0.503		16122		R^2		0.9968800947		0.0235043191		SD(Y)		3 sigma=		0.0705129572				0.11

		1.5		4.489992		0.686		14658										10 sigma=		0.2350431907				0.105

		1.7		5.0886576		0.765		14423																0.111

		2		5.986656		0.927		14856										DL (mol/L)=		0.0000045465				0.106

		2.5		7.48332		1.197		15346										DL (mug/mL)=		0.4557083913				0.107

		3		8.979984		0.989		10566				2.3060041352												0.109

		4		11.973312		0.91		7292										LQ (mol/L)=		0.0000151549				0.105				средна ст. На пр. Проба		0.1083

		5		4.9209055		0.847		5429										LQ (mug/mL)=		1.5190279711

				0				0

				0				0										epsilon		15509				SDblank=		0.0027100635

				0				0										A		95.94

				0				0										Sandell		0.0061859466		mug/cm2

				0				0

						Average		15509

						SD		783

						Confidence		543

		Mo(VI)-DNC-BTC-water-chloroform

		i mLMo(VI) 0,000312 mol/L

		1.2 mL 2x10-3 M BTC

		2,0 ml  2 mol/L  H2SO4

		Water - up to 10 mL

		2 ml 1.10-3 mol/L DNC

		8 mL CHCl3

		tex=1 min, l=1 cm, λ=405 nm





		0

		1.496664

		2.993328

		5.986656

		4.489992

		11.973312

		14.96664

		2.3946624

		8.979984



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999

0

0.32

0.482

0.737

0.606

0.805

0.74

0.452

0.899



		





		

								DNC										Mo(VI):BTC		Mo(VI):3,5-DNC

																-5		-0.8576290444

						-4.3979400087				-4.6989700043						-4.6989700043		-0.5451844832		-0.6719594043

						-4.3010299957										-4.5228787453		-0.340027089

																-4.3979400087		-0.2022878111		-0.1684926927

																-4.3010299957		-0.056481356		0.1608013765

																-4.2218487496				0.3278575052





		



Mo(VI):BTC

Mo(VI):3,5-DNC



		

												Mo(VI):BTC = 1:1		Mo(VI):DNC = 1:2

										16.3770491803		10

										11.2247191011				25

										9		5

										6.3630573248		3.3333333333

										5.1761658031		2.5

										4.8731707317				6.25

										4.2692307692		1.6666666667

										3.6327272727		1.25

										3.33				4

										2.8956521739				2.7777777778

										2.2299107143				1

										2.0429447853				0.4444444444





		



Mo(VI):BTC = 1:1

Mo(VI):DNC = 1:2
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				0.04		0.297

				0.06
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				0.2		0.506
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				0.3		0.504

				0.4		0.503

				0.5		0.508
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Mo(VI):BTC

Mo(VI):3,5-DNC

log CR, mol L‒1

log Ai/(Aмаx – Аi)

▲ y = 1.1314x + 4.786
R² = 0.997

● y = 2.0878x + 9.1087
R² = 0.9792
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pH 

		

										3/1/16

		Mo(VI)_3,5-DNC_BTC

		Влияние на pH

		1,0 mL 3,12 .10-4 mol/L Mo(VI)				C{Mo(VI)}=		0.0000312

		2 mL DNC =1,0x10-3 mol/L						C(DNC)=2x10-4 mol/L

		1 ml BTC 2x10-3 mol/L						C(TV)=2x10-4 mol/L

		I mL (2 mol/L H2SO4)

		Water - up to 10 mL

		8 mL chloroform

		tex=3 min, l=1 cm, l= 410 nm

		(0.01 mol/L aq.f. e от  0.5 M H2SO4)

				ml  H2SO4		CH2SO4		ΔA		празна

				0.1		0.02		0.145

				0.2		0.04		0.297

				0.3		0.06

				0.4		0.08		0.45		0.252

				0.5		0.1		0.462		0.206

				0.6		0.12		0.473

				0.8		0.16		0.493

				1		0.2		0.506

				1.2		0.24		0.508

				1.5		0.3		0.504		0.123		ɛ =		16153.8461538462

				1.8		0.36

				2		0.4		0.503		0.011

				2.5		0.5		0.508

				3		0.6		0.502		0.11

				3.5		0.7

				4		0.8		0.499

				6		1.2		0.509

				8		1.6		0.5

						2		0.383

						2.5		0.183

						3.5		0.108

						5		0.028





pH 

		



ΔA



t 

		



ΔA



спектър 

		Mo(VI) DNC BTC								2_3_2016

		1.0 mL Mo(VI) 3,12.10-4 mol/L						CMo=		0.0000312

		2 mL 1.0x10-3 mol/L DNC						CDNC=		2.10-4 mol/L

		1.0 ml 2x10-3 mol/L BTC						CBTC=		2.10-4 mol/L

		2 mL 2 mol/L H2SO4

		Water - up to 10 mL

		2 mL 1.10-3 3,5-DNC + 9 mL CHCl3

		tex=i min, l=1 cm, l=405 nm

		tex, sec		delta

		0		0

		2		0.333

		10		0.428

		20		0.495		e=		16250

		30		0.506

		60		0.507

		90

		120		0.509

		150

		180		0.508

		240		0.509

		300		0.505





спектър 

		





Mo-DNC- BTC

		Спектър

		1 mL Mo(VI) 0,000312 mol/L

		1,2 mL 2x10-3 BTC

		2 mL 2M H2SO4

		6,8 ml  H2O

		2 mL 1.10-3 M DNC

		8 mL chloroform

		tex=1 min, l=1 cm

						Делта		празна

				l, nm		Mo(VI) – 3,5-DNC – BTC		3,5-DNC – BTC

				350		0.26		0.462

				360		0.299		0.387

				370		0.35		0.326

				380		0.415		0.27

				390		0.466		0.213

				395		0.486		0.182

				400		0.501		0.151

				405		0.507		0.126

				410		0.505		0.11

				415		0.486		0.099

				420		0.467		0.093

				430		0.399		0.086

				440		0.324		0.081

				450		0.252		0.074

				460		0.19		0.064

				480		0.099		0.04

				500		0.058		0.019

				520		0.04		0.01

				540		0.03		0.008

				560		0.025		0.008

				600		0.015		0.008

				620		0.01		0.006

				640		0.005		0.005

				660		0.003		0.003





Mo-DNC- BTC

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Mo;BTC=1;1

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Holm-L.

		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.2		0.00002		0.089		4.6989700043		1.0506099934		-4.6989700043		-0.6719594043		11.2247191011		2.2360679775		5		11.1803398875		25		125

		2		0.4		0.00004		0.205		4.3979400087		0.6882461389		-4.3979400087		-0.1684926927		4.8731707317		1.5811388301		2.5		3.9528470752		6.25		15.625

		3		0.5		0.00005		0.3		4.3010299957		0.5228787453		-4.3010299957		0.1608013765		3.33		1.4142135624		2		2.8284271247		4		8

		4		0.6		0.00006		0.345		4.2218487496		0.4621809049		-4.2218487496		0.3278575052		2.8956521739		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		5		0.8		0.00008		0.448		4.096910013		0.348721986		-4.096910013		0.8792009113		2.2299107143		1		1		1		1		1

		6		1		0.0001		0.489		4		0.3106911409		-4		1.4300336116		2.0429447853		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		7		1.5		0.00015		0.505		3.8239087409		0.2967086219		-3.8239087409		2.3674992762		1.9782178218		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		8		1.8		0.00018		0.506		3.7447274949		0.2958494832		-3.7447274949		2.6372037272		1.9743083004		0.7071067812		0.5		0.3535533906		0.25		0.125

		9		2		0.0002		0.507		3.6989700043		0.2949920407		-3.6989700043		3.4831592097		1.9704142012		0.632455532		0.4		0.2529822128		0.16		0.064

		10		2.5		0.00025		0.509		3.6020599913		0.2932822177		-3.6020599913		0		1.9626719057		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				3		0.0003		0.506				0.2958494832						1.9743083004		0.4472135955		0.2		0.0894427191		0.04		0.008

				5		0.0005		0.51				0.2924298239						1.9588235294		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				8		0.0008		0.45				0.3467874862						2.22		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5071666667

								A (max)

								16100.5291005291

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449
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Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.00001		0.061		5		1.214670165		-5		-0.8576290444		16.3770491803		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.00002		0.111		4.6989700043		0.9546770212		-4.6989700043		-0.5451844832		9		2.2360679775		5		11.1803398875		25		125

		3		0.3		0.00003		0.157		4.5228787453		0.8041003476		-4.5228787453		-0.340027089		6.3630573248		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		4		0.4		0.00004		0.193		4.3979400087		0.714442691		-4.3979400087		-0.2022878111		5.1761658031		1.5811388301		2.5		3.9528470752		6.25		15.625

		5		0.5		0.00005		0.234		4.3010299957		0.6307841426		-4.3010299957		-0.056481356		4.2692307692		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.6		0.00006		0.275		4.2218487496		0.5606673062		-4.2218487496		0.0861861476		3.6327272727		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		7		0.8		0.00008		0.361		4.096910013		0.4424927981		-4.096910013		0.4129329943		2.7673130194		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		8		0.9		0.00009		0.417		4.0457574906		0.379863945		-4.0457574906		0.6984495795		2.3956834532		1		1		1		1		1

		9		1		0.0001		0.468		4		0.3297541469		-4		1.1583624921		2.1346153846		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009

		10		1.1		0.00011		0.499		3.9586073148		0.3018994544		-3.9586073148		2.5220092866		2.002004008		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

				1.2		0.00012		0.501				0.3001622741						1.994011976		0.7071067812		0.5		0.3535533906		0.25		0.125

				2		0.0002		0.5				0.3010299957						1.998		0.632455532		0.4		0.2529822128		0.16		0.064

				2.5		0.00025		0.503				0.2984320149						1.986083499		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5005

								A (max)

								15888.8888888889

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449
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		0.00003		0.00004		0.00004

		0.00004		0.00005		0.00005

		0.00005		0.00006		0.00006

		0.00006		0.00008		0.00008

		0.00008		0.0001		0.0001

		0.0001		0.00015		0.00015

		0.00012		0.00018		0.00018

		0.00016		0.0002		0.0002

				0.00025		0.00025
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		4.8731707317		4.8731707317		4.8731707317

		3.33		3.33		3.33

		2.8956521739		2.8956521739		2.8956521739

		2.2299107143		2.2299107143		2.2299107143
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Log A/(Am-A)
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y = 2.0099x + 9.002
R² = 0.9941
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		Input data										Mo(VI) DNC BTC

		n=		1								Влияние на С(BTC)												R=		BTC

		m=		1								C{Ga(III)}=7.2x10-6 (O.5 mL Ga(III) 0.00014365 M)												CMo=		0.0000312

		l=		1								0.5 ml PAR=2.0x10-3 mol/L												C0(R)=		0.0002

		CR0=		0.002								i mL BTC =2.0x10-3												CDNC=		0.0002

		СM=		0.0000312								5 mL ац. буфер 7,5 (от 2 mol/L CH3COOH+NH4OH)												l=		1

		Amax=		0.50075								Вода - до 10 mL

												10 mL хлф

												tex=1 min, l=1 cm, λ=405 nm

		No				Saturation curve				Asmus

				mL BTC		C(BTC)		A(405)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.1		0.00002		0.061		16.393442623		3.1622776602		10		31.6227766017		100		1000		8563.0348287458		3.9326277104

		2		0.2		0.00004		0.111		9.009009009		2.2360679775		5		11.1803398875		25		125		8608.3354758699		3.9349191836

		3		0.3		0.00006		0.157		6.3694267516		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		9094.9146929677		3.9587986299

		4		0.4		0.00008		0.193		5.1813471503		1.5811388301		2.5		3.9528470752		6.25		15.625		9225.9493879212		3.9650110678

		5		0.5		0.0001		0.234		4.2735042735		1.4142135624		2		2.8284271247		4		8		10269.5281935952		4.0115504915

		6		0.6		0.00012		0.275		3.6363636364		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296		11842.2532110549		4.0734343429

		7		0.8		0.00016		0.361		2.7700831025		1.1180339887		1.25		1.3975424859		1.5625		1.953125		18785.791918803		4.2738295076

		8		0.9		0.00018		0.417		2.3980815348		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		32328.0323938689		4.5095792726

		9		1		0.0002		0.468		2.1367521368		1		1		1		1		1		83645.6991035582		4.9224436153

		10		1.1		0.00022		0.499		2.004008016		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009		1509418.83198567		6.1788097641

				1.2		0.00024		0.501		1.996007984		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037		-9598417.19847556		0

				2		0.0004		0.5		2		0.7071067812		0.5		0.3535533906		0.25		0.125		1807435.48096008		6.2570628035

				2.5		0.0000078		0.503		0.0039761431		0.632455532		0.4		0.2529822128		0.16		0.064

						Amax=		0.50075														AVERIGE=		4.7916193005

						emax=		16049.6794871795														STDEV=		0.8373850464

																						CONFIDENCE=		0.7339868683

																				!!! The method is applicable in reagent excess and for absorbance values in the following interval:

																								1/Amax < 1/A < 2/Amax												H

																						Amin=		0.250375

																						Amax=		0.50075
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		-4.699		-4.699

		-4.532		-4.532

		-4.444		-4.444

		-4.398		-4.398

		-4.301		-4.301

		-4.222		-4.222

		-4.097		-4.097

		-4		-4

		-3.796		-3.796

		-3.7		-3.7



&A

Page &P

TAR

NTC

-0.653

-0.38

0.0654

-0.332

0.4417

0.714

0.0251

1.028

0.3436

0.5058

0.8861

1.133



		

		5.22		5.22

		5		5

		4.7		4.7

		4.52		4.52

		4.44		4.44

		4.4		4.4

		4.1		4.1



&A

Page &P

TAR

NTC

1.065

0.857

1.107

0.595

0.823

0.46

0.402

0.614



		

		5.22

		5

		4.7

		4.52

		4.44

		4.4

		4.1



&A

Page &P

TAR

1.065

0.857

0.595

0.46

0.402



		

		5.7790697674		5.7790697674

		3.5755395683		3.5755395683

		1.9566929134		1.9566929134

		1.4322766571		1.4322766571

		1.2550505051		1.2550505051

		1.150462963		1.150462963

		1.0804347826		1.0804347826

		1.031120332		1.031120332

		1.0507399577		1.0507399577

		1.0574468085		1.0574468085



&A

Page &P

n=1

n=2

33.3333333333

1111.1111111111

20

400

10

100

6.6666666667

44.4444444444

5.5555555556

30.8641975309

4

16

3.3333333333

11.1111111111

1.6666666667

2.7777777778

1.25

1.5625

1

1



		0.00002

		0.00004

		0.00006

		0.00008

		0.0001

		0.00012

		0.00016

		0.00018

		0.0002

		0.00024

		0.0004

		0.0005



0.049

0.111

0.151

0.207

0.246

0.311

0.406

0.473

0.498

0.499

0.501

0.5



		



n=0.5

n=1

n=1.5

n=2

n=3



				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (5.2x10-4 mol/L)

				n=		1								2 ml C(3,5-DNC)=1x10-3 mol/L

				l=		1								i mL BTC(5.2x10-4 mol/L)

				С=		0.00052								2 mL 2 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				8 mL CHCl3

														ex 1 min

		0.20		0.0000104		0.067		3.8633370464		0.0001552239				l =1 cm, λ=405 nm

		0.40		0.0000208		0.166		2.4544034684		0.0001253012

		0.60		0.0000312		0.31		1.7960530203		0.0001006452				LINEST		Y=aX+b

		0.80		0.0000416		0.405		1.5713484026		0.000102716				0.0000243035		0.0000621488

		1.00		0.000052		0.565		1.3303802105		0.0000920354		SD(a)		0.0000015409		0.0000032508		SD(b)

		1.20		0.0000624		0.649		1.2413025615		0.0000961479		R^2		0.9802978167		0.0000036738		SD(Y)

		1.40		0.0000728		0.832		1.0963225241		0.0000875		Confidence		0.0000011415		0.0000024082

		1.00		0.000052		0.865		1.0752066611		0.0000601156

		1.20		0.0000624		1.075		0.9644856443		0.0000580465

		1.40		0.0000728		1.186		0.9182430617		0.0000613828

												вх. данни от Linmenu1

						tg a		Slope=		0.0000243035		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000621488		0.00000128		дов. интервал на отреза

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

								e =		16090.4076695515				15490.1835219034		16739.0226849467		600.2241476481		648.6150153952

								b=		105219.53844995				48907.7012979467		3105517.92513123		56311.837152003		3000298.38668128

								log b=		5.0220963924				4.6893772511		6.4921340403		0.3327191413		1.4700376479

				Определяне на КD и R%

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

				1		0.197		0.263		0.035		0.045		2.89		0.4613269875		74.31

				2		0.205		0.266		0.031		0.042		3.48		0.5415792439		77.68

				3		0.201		0.265		0.037		0.048		3.09		0.4905679784		75.58

														3.16		0.50		75.86		Average

														0.2983470717		0.0406152874		1.7006333968		SD

														0.011		0.001		0.062		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				5.52		плюс/минус		0.90





		



A^(n/n+1)

C*l/A



		

		mL Mo		mL BTC		VBTC/(VBTC+VMo)		A405																				i ml Mo(VI) (5.2x10-4 mol/L)

		0		2		1		0																				2 mL 1.0x10-3 mol/L 3,5-DNC

		0.2		1.8		0.9		0.1																				i mL BTC(5.2x10-4 mol/L)

		0.4		1.6		0.8		0.25																				2 mL 2 mol/L H2SO4

		0.5		1.5		0.75		0.343																				H2O до 10mL

		0.6		1.4		0.7		0.413																				8 mL CHCl3

		0.7		1.3		0.65		0.475																				ex 1 min

		0.8		1.2		0.6		0.515																				l =1 cm, λ=405 nm

		1		1		0.5		0.573

		1.2		0.8		0.4		0.499

		1.4		0.6		0.3		0.4

		1.6		0.4		0.2		0.242

		1.8		0.2		0.1		0.083

		2		0		0		0

						Y max=		0.7393548387

						log k		0.000104						SD(Log Kex)=		0.0055316273

						Max		0.573						x(ср)=		5.3220017872

						Max(opt)		0.775						Confidence (Log Kex)		0.0062595105

						Log Kex(1:1)=				5.3207202463

						Y max=		0.7384615385

						log k		0.000104

						Max		0.576

						Max(opt)		0.78

								Log Kex(1:2)=		5.317223412

						Y max=		0.7412223667

						log k		0.000104

						Max		0.570

						Max(opt)		0.769

								Log Kex(1:1)=		5.3280617034





		



A405



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b												Aпразна 405 нм

		0		0		0

		0.2		0.5986656		0.102		16346				a		b										0.113

		0.5		1.496664		0.253		16218				0.1547326285		0.0123013117										0.11

		0.8		2.3946624		0.402		16106		SD(a)		0.0032717652		0.0135859221		SD(b)								0.107

		1		2.993328		0.503		16122		R^2		0.9968800947		0.0235043191		SD(Y)		3 sigma=		0.0705129572				0.11

		1.5		4.489992		0.686		14658										10 sigma=		0.2350431907				0.105

		1.7		5.0886576		0.765		14423																0.111

		2		5.986656		0.927		14856										DL (mol/L)=		0.0000045465				0.106

		2.5		7.48332		1.197		15346										DL (mug/mL)=		0.4557083913				0.107

		3		8.979984		0.989		10566				2.3060041352												0.109

		4		11.973312		0.91		7292										LQ (mol/L)=		0.0000151549				0.105				средна ст. На пр. Проба		0.1083

		5		4.9209055		0.847		5429										LQ (mug/mL)=		1.5190279711

				0				0

				0				0										epsilon		15509				SDblank=		0.0027100635

				0				0										A		95.94

				0				0										Sandell		0.0061859466		mug/cm2

				0				0

						Average		15509

						SD		783

						Confidence		543

		Mo(VI)-DNC-BTC-water-chloroform

		i mLMo(VI) 0,000312 mol/L

		1.2 mL 2x10-3 M BTC

		2,0 ml  2 mol/L  H2SO4

		Water - up to 10 mL

		2 ml 1.10-3 mol/L DNC

		8 mL CHCl3

		tex=1 min, l=1 cm, λ=405 nm





		0

		1.496664

		2.993328

		5.986656

		4.489992

		11.973312

		14.96664

		2.3946624

		8.979984



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999

0

0.32

0.482

0.737

0.606

0.805

0.74

0.452

0.899



		





		

								DNC										Mo(VI):BTC		Mo(VI):3,5-DNC

																-5		-0.8576290444

						-4.3979400087				-4.6989700043						-4.6989700043		-0.5451844832		-0.6719594043

						-4.3010299957										-4.5228787453		-0.340027089

																-4.3979400087		-0.2022878111		-0.1684926927

																-4.3010299957		-0.056481356		0.1608013765

																-4.2218487496				0.3278575052





		



Mo(VI):BTC

Mo(VI):3,5-DNC



		

												Mo(VI):BTC = 1:1		Mo(VI):DNC = 1:2

										16.3770491803		10

										11.2247191011				25

										9		5

										6.3630573248		3.3333333333

										5.1761658031		2.5

										4.8731707317				6.25

										4.2692307692		1.6666666667

										3.6327272727		1.25

										3.33				4

										2.8956521739				2.7777777778

										2.2299107143				1

										2.0429447853				0.4444444444





		



Mo(VI):BTC = 1:1

Mo(VI):DNC = 1:2



		

				0.02		0.145

				0.04		0.297

				0.06

				0.08		0.45

				0.1		0.462

				0.12		0.473

				0.16		0.493

				0.2		0.506

				0.24		0.508

				0.3		0.504

				0.4		0.503

				0.5		0.508

				0.6		0.502

				0.8		0.499

				1.2		0.509

				1.6		0.5

				2		0.383

				2.5		0.183

				3.5		0.108

				5		0.028
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		3.8633370464

		2.4544034684

		1.7960530203

		1.5713484026

		1.3303802105

		1.2413025615

		1.0963225241



ε = 1/b

A –(n/n+1)

(C x l / A) x 10–5, mol cm L‒1

y = 2.4303 x + 6.2149
R² = 0.9803

15.5223880597

12.5301204819

10.064516129

10.2716049383

9.203539823

9.6147919877

8.75



pH 

		

										3/1/16

		Mo(VI)_3,5-DNC_BTC

		Влияние на pH

		1,0 mL 3,12 .10-4 mol/L Mo(VI)				C{Mo(VI)}=		0.0000312

		2 mL DNC =1,0x10-3 mol/L						C(DNC)=2x10-4 mol/L

		1 ml BTC 2x10-3 mol/L						C(TV)=2x10-4 mol/L

		I mL (2 mol/L H2SO4)

		Water - up to 10 mL

		8 mL chloroform

		tex=3 min, l=1 cm, l= 410 nm

		(0.01 mol/L aq.f. e от  0.5 M H2SO4)

				ml  H2SO4		CH2SO4		ΔA		празна

				0.1		0.02		0.145

				0.2		0.04		0.297

				0.3		0.06

				0.4		0.08		0.45		0.252

				0.5		0.1		0.462		0.206

				0.6		0.12		0.473

				0.8		0.16		0.493

				1		0.2		0.506

				1.2		0.24		0.508

				1.5		0.3		0.504		0.123		ɛ =		16153.8461538462

				1.8		0.36

				2		0.4		0.503		0.011

				2.5		0.5		0.508

				3		0.6		0.502		0.11

				3.5		0.7

				4		0.8		0.499

				6		1.2		0.509

				8		1.6		0.5

						2		0.383

						2.5		0.183

						3.5		0.108

						5		0.028





pH 

		



ΔA



t 

		



ΔA



спектър 

		Mo(VI) DNC BTC								2_3_2016

		1.0 mL Mo(VI) 3,12.10-4 mol/L						CMo=		0.0000312

		2 mL 1.0x10-3 mol/L DNC						CDNC=		2.10-4 mol/L

		1.0 ml 2x10-3 mol/L BTC						CBTC=		2.10-4 mol/L

		2 mL 2 mol/L H2SO4

		Water - up to 10 mL

		2 mL 1.10-3 3,5-DNC + 9 mL CHCl3

		tex=i min, l=1 cm, l=405 nm

		tex, sec		delta

		0		0

		2		0.333

		10		0.428

		20		0.495		e=		16250

		30		0.506

		60		0.507

		90

		120		0.509

		150

		180		0.508

		240		0.509

		300		0.505





спектър 

		





Mo-DNC- BTC

		Спектър

		1 mL Mo(VI) 0,000312 mol/L

		1,2 mL 2x10-3 BTC

		2 mL 2M H2SO4

		6,8 ml  H2O

		2 mL 1.10-3 M DNC

		8 mL chloroform

		tex=1 min, l=1 cm

						Делта		празна

				l, nm		Mo(VI) – 3,5-DNC – BTC		3,5-DNC – BTC

				350		0.26		0.462

				360		0.299		0.387

				370		0.35		0.326

				380		0.415		0.27

				390		0.466		0.213

				395		0.486		0.182

				400		0.501		0.151

				405		0.507		0.126

				410		0.505		0.11

				415		0.486		0.099

				420		0.467		0.093

				430		0.399		0.086

				440		0.324		0.081

				450		0.252		0.074

				460		0.19		0.064

				480		0.099		0.04

				500		0.058		0.019

				520		0.04		0.01

				540		0.03		0.008

				560		0.025		0.008

				600		0.015		0.008

				620		0.01		0.006

				640		0.005		0.005

				660		0.003		0.003





Mo-DNC- BTC

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Mo;BTC=1;1

		



Mo(VI) – 3,5-DNC – BTC

3,5-DNC – BTC



Holm-L.

		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.2		0.00002		0.089		4.6989700043		1.0506099934		-4.6989700043		-0.6719594043		11.2247191011		2.2360679775		5		11.1803398875		25		125

		2		0.4		0.00004		0.205		4.3979400087		0.6882461389		-4.3979400087		-0.1684926927		4.8731707317		1.5811388301		2.5		3.9528470752		6.25		15.625

		3		0.5		0.00005		0.3		4.3010299957		0.5228787453		-4.3010299957		0.1608013765		3.33		1.4142135624		2		2.8284271247		4		8

		4		0.6		0.00006		0.345		4.2218487496		0.4621809049		-4.2218487496		0.3278575052		2.8956521739		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		5		0.8		0.00008		0.448		4.096910013		0.348721986		-4.096910013		0.8792009113		2.2299107143		1		1		1		1		1

		6		1		0.0001		0.489		4		0.3106911409		-4		1.4300336116		2.0429447853		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		7		1.5		0.00015		0.505		3.8239087409		0.2967086219		-3.8239087409		2.3674992762		1.9782178218		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		8		1.8		0.00018		0.506		3.7447274949		0.2958494832		-3.7447274949		2.6372037272		1.9743083004		0.7071067812		0.5		0.3535533906		0.25		0.125

		9		2		0.0002		0.507		3.6989700043		0.2949920407		-3.6989700043		3.4831592097		1.9704142012		0.632455532		0.4		0.2529822128		0.16		0.064

		10		2.5		0.00025		0.509		3.6020599913		0.2932822177		-3.6020599913		0		1.9626719057		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				3		0.0003		0.506				0.2958494832						1.9743083004		0.4472135955		0.2		0.0894427191		0.04		0.008

				5		0.0005		0.51				0.2924298239						1.9588235294		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				8		0.0008		0.45				0.3467874862						2.22		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5071666667

								A (max)

								16100.5291005291

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449





Holm-L.

		



&A
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- Log A



Komar-Tolmachev-Mo(VI)

		





Likussar-Boltz 

		0.00001

		0.00002

		0.00003

		0.00004

		0.00005

		0.00006

		0.00008

		0.0001

		0.00012

		0.00016



0.101

0.268

0.402

0.557

0.639

0.709

0.748

0.81

0.82

0.817



Beer 

		



A(410 nm)



izmestvane na ravnovesie

		



Log A/(Am-A)



Asmus

		



n=0.5

n=1

n=1.5

n=2

n=3



Sheet1

		





		



n=1

n=2

n=3



		



Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



		Mo(VI) ‒3,5-DNC ‒BTC

		Влияние на С(3,5-DNC)

		1 mL Mo(VI) 3,12 x10-4 mol/L (30μg Mo(VI) in 10mL aq.ph.)												C(Mo)=		3,12.10-5		0.0000315

		2 mL 2 mol/L H2SO4

		1 ml 2x10-3 mol/L BTC												l=		1

		6 mL H2O

		i mL 1.10-3 mol/L 3,5-DNC + j mL CHCl3 до V= 10 mL

		tex=1 min

		l=		0.999		405 nm		tex = 1 min

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 3,5 DNC		C(3,5-DNC)		A(410 nm)		_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		0.00001		0.061		5		1.214670165		-5		-0.8576290444		16.3770491803		3.1622776602		10		31.6227766017		100		1000

		2		0.2		0.00002		0.111		4.6989700043		0.9546770212		-4.6989700043		-0.5451844832		9		2.2360679775		5		11.1803398875		25		125

		3		0.3		0.00003		0.157		4.5228787453		0.8041003476		-4.5228787453		-0.340027089		6.3630573248		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		4		0.4		0.00004		0.193		4.3979400087		0.714442691		-4.3979400087		-0.2022878111		5.1761658031		1.5811388301		2.5		3.9528470752		6.25		15.625

		5		0.5		0.00005		0.234		4.3010299957		0.6307841426		-4.3010299957		-0.056481356		4.2692307692		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296

		6		0.6		0.00006		0.275		4.2218487496		0.5606673062		-4.2218487496		0.0861861476		3.6327272727		1.1180339887		1.25		1.3975424859		1.5625		1.953125

		7		0.8		0.00008		0.361		4.096910013		0.4424927981		-4.096910013		0.4129329943		2.7673130194		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		8		0.9		0.00009		0.417		4.0457574906		0.379863945		-4.0457574906		0.6984495795		2.3956834532		1		1		1		1		1

		9		1		0.0001		0.468		4		0.3297541469		-4		1.1583624921		2.1346153846		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009

		10		1.1		0.00011		0.499		3.9586073148		0.3018994544		-3.9586073148		2.5220092866		2.002004008		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037

				1.2		0.00012		0.501				0.3001622741						1.994011976		0.7071067812		0.5		0.3535533906		0.25		0.125

				2		0.0002		0.5				0.3010299957						1.998		0.632455532		0.4		0.2529822128		0.16		0.064

				2.5		0.00025		0.503				0.2984320149						1.986083499		0.316227766		0.1		0.0316227766		0.01		0.001

				10		0.001		0.451				0.3458234581						0		0		0		0		0		0

								0.5005

								A (max)

								15888.8888888889

		Метод на насищането:

				0.00001		1		0.052

				0.00002		2		0.122

				0.000025		2.5		0.159

				0.00003		3		0.199

				0.000035		3.5		0.241

				0.00004		4		0.281

				0.000045		4.5		0.321

				0.00005		5		0.359

				0.000055		5.5		0.395

				0.00006		6		0.428

				0.000065		6.5		0.445

				0.00007		7		0.45

				0.00008		8		0.45

				0.0001		10		0.451

				0.00012		12		0.449





		4.6989700043

		4.3979400087

		4.3010299957

		4.2218487496

		4.096910013



&A

Page &P

_Log A

- Log C

- Log A

1.0506099934

0.6882461389

0.5228787453

0.4621809049

0.348721986



		





		0.00001		C(3,5-DNC)		C(3,5-DNC)
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		0.00006		0.00008		0.00008

		0.00008		0.0001		0.0001
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		0.00012		0.00018		0.00018

		0.00016		0.0002		0.0002

				0.00025		0.00025
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Log A/(Am-A)

Log (C3,5-DNC, mol L-1)

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941

-0.1684926927

0.1608013765

0.3278575052

0.8792009113
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		Input data										Mo(VI) DNC BTC

		n=		1								Влияние на С(BTC)												R=		BTC

		m=		1								C{Ga(III)}=7.2x10-6 (O.5 mL Ga(III) 0.00014365 M)												CMo=		0.0000312

		l=		1								0.5 ml PAR=2.0x10-3 mol/L												C0(R)=		0.0002

		CR0=		0.002								i mL BTC =2.0x10-3												CDNC=		0.0002

		СM=		0.0000312								5 mL ац. буфер 7,5 (от 2 mol/L CH3COOH+NH4OH)												l=		1

		Amax=		0.50075								Вода - до 10 mL

												10 mL хлф

												tex=1 min, l=1 cm, λ=405 nm

		No				Saturation curve				Asmus

				mL BTC		C(BTC)		A(405)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.1		0.00002		0.061		16.393442623		3.1622776602		10		31.6227766017		100		1000		8563.0348287458		3.9326277104

		2		0.2		0.00004		0.111		9.009009009		2.2360679775		5		11.1803398875		25		125		8608.3354758699		3.9349191836

		3		0.3		0.00006		0.157		6.3694267516		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		9094.9146929677		3.9587986299

		4		0.4		0.00008		0.193		5.1813471503		1.5811388301		2.5		3.9528470752		6.25		15.625		9225.9493879212		3.9650110678

		5		0.5		0.0001		0.234		4.2735042735		1.4142135624		2		2.8284271247		4		8		10269.5281935952		4.0115504915

		6		0.6		0.00012		0.275		3.6363636364		1.2909944487		1.6666666667		2.1516574146		2.7777777778		4.6296296296		11842.2532110549		4.0734343429

		7		0.8		0.00016		0.361		2.7700831025		1.1180339887		1.25		1.3975424859		1.5625		1.953125		18785.791918803		4.2738295076

		8		0.9		0.00018		0.417		2.3980815348		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		32328.0323938689		4.5095792726

		9		1		0.0002		0.468		2.1367521368		1		1		1		1		1		83645.6991035582		4.9224436153

		10		1.1		0.00022		0.499		2.004008016		0.9534625892		0.9090909091		0.866784172		0.826446281		0.7513148009		1509418.83198567		6.1788097641

				1.2		0.00024		0.501		1.996007984		0.9128709292		0.8333333333		0.7607257743		0.6944444444		0.5787037037		-9598417.19847556		0

				2		0.0004		0.5		2		0.7071067812		0.5		0.3535533906		0.25		0.125		1807435.48096008		6.2570628035

				2.5		0.0000078		0.503		0.0039761431		0.632455532		0.4		0.2529822128		0.16		0.064

						Amax=		0.50075														AVERIGE=		4.7916193005

						emax=		16049.6794871795														STDEV=		0.8373850464

																						CONFIDENCE=		0.7339868683

																				!!! The method is applicable in reagent excess and for absorbance values in the following interval:

																								1/Amax < 1/A < 2/Amax												H

																						Amin=		0.250375

																						Amax=		0.50075
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				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Mo(VI) (5.2x10-4 mol/L)

				n=		1								2 ml C(3,5-DNC)=1x10-3 mol/L

				l=		1								i mL BTC(5.2x10-4 mol/L)

				С=		0.00052								2 mL 2 mol/L H2SO4

														H2O до 10mL

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				8 mL CHCl3

														ex 1 min

		0.20		0.0000104		0.067		3.8633370464		0.0001552239				l =1 cm, λ=405 nm

		0.40		0.0000208		0.166		2.4544034684		0.0001253012

		0.60		0.0000312		0.31		1.7960530203		0.0001006452				LINEST		Y=aX+b

		0.80		0.0000416		0.405		1.5713484026		0.000102716				0.0000243035		0.0000621488

		1.00		0.000052		0.565		1.3303802105		0.0000920354		SD(a)		0.0000015409		0.0000032508		SD(b)

		1.20		0.0000624		0.649		1.2413025615		0.0000961479		R^2		0.9802978167		0.0000036738		SD(Y)

		1.40		0.0000728		0.832		1.0963225241		0.0000875		Confidence		0.0000011415		0.0000024082

		1.00		0.000052		0.865		1.0752066611		0.0000601156

		1.20		0.0000624		1.075		0.9644856443		0.0000580465

		1.40		0.0000728		1.186		0.9182430617		0.0000613828

												вх. данни от Linmenu1

						tg a		Slope=		0.0000243035		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000621488		0.00000128		дов. интервал на отреза

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

								e =		16090.4076695515				15490.1835219034		16739.0226849467		600.2241476481		648.6150153952

								b=		105219.53844995				48907.7012979467		3105517.92513123		56311.837152003		3000298.38668128

								log b=		5.0220963924				4.6893772511		6.4921340403		0.3327191413		1.4700376479

				Определяне на КD и R%

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

				1		0.197		0.263		0.035		0.045		2.89		0.4613269875		74.31

				2		0.205		0.266		0.031		0.042		3.48		0.5415792439		77.68

				3		0.201		0.265		0.037		0.048		3.09		0.4905679784		75.58

														3.16		0.50		75.86		Average

														0.2983470717		0.0406152874		1.7006333968		SD

														0.011		0.001		0.062		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				5.52		плюс/минус		0.90

						3.8633370464		15.5223880597

						2.4544034684		12.5301204819

						1.7960530203		10.064516129

						1.5713484026		10.2716049383

						1.3303802105		9.203539823

						1.2413025615		9.6147919877

						1.0963225241		8.75





		



A^(n/n+1)

C*l/A



		





		

		mL Mo		mL BTC		VBTC/(VBTC+VMo)		A405																				i ml Mo(VI) (5.2x10-4 mol/L)

		0		2		1		0																				2 mL 1.0x10-3 mol/L 3,5-DNC

		0.2		1.8		0.9		0.1																				i mL BTC(5.2x10-4 mol/L)

		0.4		1.6		0.8		0.25																				2 mL 2 mol/L H2SO4

		0.5		1.5		0.75		0.343																				H2O до 10mL

		0.6		1.4		0.7		0.413																				8 mL CHCl3

		0.7		1.3		0.65		0.475																				ex 1 min

		0.8		1.2		0.6		0.515																				l =1 cm, λ=405 nm

		1		1		0.5		0.573

		1.2		0.8		0.4		0.499

		1.4		0.6		0.3		0.4

		1.6		0.4		0.2		0.242

		1.8		0.2		0.1		0.083

		2		0		0		0

						Y max=		0.7393548387

						log k		0.000104						SD(Log Kex)=		0.0055316273

						Max		0.573						x(ср)=		5.3220017872

						Max(opt)		0.775						Confidence (Log Kex)		0.0062595105

						Log Kex(1:1)=				5.3207202463

						Y max=		0.7384615385

						log k		0.000104

						Max		0.576

						Max(opt)		0.78

								Log Kex(1:2)=		5.317223412

						Y max=		0.7412223667

						log k		0.000104

						Max		0.570

						Max(opt)		0.769

								Log Kex(1:1)=		5.3280617034





		



A405



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b												Aпразна 405 нм

		0		0		0

		0.2		0.5986656		0.102		16346				a		b										0.113

		0.5		1.496664		0.253		16218				0.1547326285		0.0123013117										0.11

		0.8		2.3946624		0.402		16106		SD(a)		0.0032717652		0.0135859221		SD(b)								0.107

		1		2.993328		0.503		16122		R^2		0.9968800947		0.0235043191		SD(Y)		3 sigma=		0.0705129572				0.11

		1.5		4.489992		0.686		14658										10 sigma=		0.2350431907				0.105

		1.7		5.0886576		0.765		14423																0.111

		2		5.986656		0.927		14856										DL (mol/L)=		0.0000045465				0.106

		2.5		7.48332		1.197		15346										DL (mug/mL)=		0.4557083913				0.107

		3		8.979984		0.989		10566				2.3060041352												0.109

		4		11.973312		0.91		7292										LQ (mol/L)=		0.0000151549				0.105				средна ст. На пр. Проба		0.1083

		5		4.9209055		0.847		5429										LQ (mug/mL)=		1.5190279711

				0				0

				0				0										epsilon		15509				SDblank=		0.0027100635

				0				0										A		95.94

				0				0										Sandell		0.0061859466		mug/cm2

				0				0

						Average		15509

						SD		783

						Confidence		543

		Mo(VI)-DNC-BTC-water-chloroform

		i mLMo(VI) 0,000312 mol/L

		1.2 mL 2x10-3 M BTC

		2,0 ml  2 mol/L  H2SO4

		Water - up to 10 mL

		2 ml 1.10-3 mol/L DNC

		8 mL CHCl3

		tex=1 min, l=1 cm, λ=405 nm





		0

		1.496664

		2.993328

		5.986656

		4.489992

		11.973312

		14.96664

		2.3946624

		8.979984



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999

0

0.32

0.482

0.737

0.606

0.805

0.74

0.452

0.899



		





		

								DNC										Mo(VI):BTC		Mo(VI):3,5-DNC

																-5		-0.8576290444

						-4.3979400087				-4.6989700043						-4.6989700043		-0.5451844832		-0.6719594043

						-4.3010299957										-4.5228787453		-0.340027089

																-4.3979400087		-0.2022878111		-0.1684926927

																-4.3010299957		-0.056481356		0.1608013765

																-4.2218487496				0.3278575052





		



Mo(VI):BTC

Mo(VI):3,5-DNC



		

												Mo(VI):BTC = 1:1		Mo(VI):DNC = 1:2

										16.3770491803		10

										11.2247191011				25

										9		5

										6.3630573248		3.3333333333

										5.1761658031		2.5

										4.8731707317				6.25

										4.2692307692		1.6666666667

										3.6327272727		1.25

										3.33				4

										2.8956521739				2.7777777778

										2.2299107143				1

										2.0429447853				0.4444444444





		



Mo(VI):BTC = 1:1

Mo(VI):DNC = 1:2



		

				0.02		0.145

				0.04		0.297

				0.06

				0.08		0.45

				0.1		0.462

				0.12		0.473

				0.16		0.493

				0.2		0.506

				0.24		0.508

				0.3		0.504

				0.4		0.503

				0.5		0.508

				0.6		0.502

				0.8		0.499

				1.2		0.509

				1.6		0.5

				2		0.383

				2.5		0.183

				3.5		0.108

				5		0.028





		






