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Abstract

The formation of an ion-associated complex between of the anionic chelate of germanium(IV) with 4-Nitrocatechol (4-NC) and the cation of 3-(2-naphtyl)-2,5-diphenyl-2H-tetrazolium chloride (TV) was investigated by spectrophotometry. The optimum conditions for the chelate formation and the extraction of the complex in the liquid-liquid extraction system Ge(IV)‒4-NC‒TV‒H2O‒CHCl3 were established. 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 studied and quantitatively characterized by the following key constants: association constant, distribution constant, extraction constant and recovery factor. The molar ratios of the components in the ion-associated complex were determined by independent methods. Based on this, a reaction scheme, a general formula and a structure of the ion-associated complex were suggested.
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1. Introduction
The germanium is a third row post-transition metal and forms complexes with various natural organic ligands, containing O, N and S donor atoms, such as polyphenols and their functional derivatives, polyhydroxycarboxylic acids, aminopolyhydroxycarboxylic acids, thiopolycarboxylic acids, 8-hydroxyquinoline and its derivatives, aromatic derivates of hydroxyaldehydes and hydroxyketones, hydroxyazodyes. 1-9 The colored anionic chelates of Ge(IV) form ion-associated complexes with bulky organic cations, like tetradecyl(trihexyl)phosphonium, methyltrioctylammonium, cetylpyridinium, cetyltrimethylammonium, tetraphenylammonium, tetraphenylarsonium. 10-16.
The structure and properties of tetrazolium salts determine their ability to form ion-associated complexes. 17,18 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 with chelates of metals in aqueous phase without protonation, as opposed to the amines. The preparation and application of ion-associated complexes of anionic chelates of metals with various natural organic and inorganic ligands with N- and O-containing donor atoms and with the participation of mono and ditetrazolium cations is a special scientific research field of the Chemistry of the Coordination Compounds. Tetrazolium salts are used as reagents for the preparation of various ion-associated complexes of metals, e.g. Mo(VI), Ga(III), Co(II). 19-26 The liquid-liquid extraction is a part of the chemistry of the solutions and the coordination compounds. It is applied to study the processes of complex formation and the extraction equilibria. The extraction spectrophotometry is a relatively simple, convenient, sensitive, selective, rapid to perform and inexpensive method for preparation and characterization of new complex compounds as well as for their application in the chemical analysis. 27-32
The aim of this research was to study spectrophotometrically the formation of the ion-associated complex between the anionic chelate of germanium(IV) with 4-Nitrocatechol (4-NC) and the cation of of 3-(2-naphtyl)-2,5-diphenyl-2H-tetrazolium chloride (TV) in the liquid-liquid system Ge(IV)–4-NC–TV–H2O–CHCl3 as well as to evaluate the possible applications of the system for determination of traces of germanium(IV) in alloys, biological, medical and pharmaceutical samples.
2. Experimental
2.1. Reagents and Apparatus
GeO2 (Sigma-Aldrich, Munich, Germany, р.а.): A 2.0×10‒3 mol L‒1 aqueous solution of Ge(IV) was prepared by dissolving GeO2 in water upon moderate heating.

4-Nitrocatechol (4-NC) (Sigma-Aldrich, p.a.): 4-NC was dissolved in distilled water to give a 1.0×10–2 mol L–1 solution.

3-(2-naphthyl)-2,5-diphenyl-2H-tetrazolium chloride (TV) (Fluka, p.a.): A chloroform 3.0×10‒3 mol L‒1 solution was prepared.

The acidity of the aqueous medium was set using a buffer solution prepared by mixing 2.0 mol L‒1 aqueous solutions of CH3COOH and NH4OH.
The organic solvent CHCl3 was additionally distilled.

The pH was checked by HI 83140 pH meter (Romania). A Camspec M508 spectrophotometer (United Kingdom), equipped with 10 mm path length cells, was employed for measurement of the absorbance. 
2.2 Procedure for Establishment of the Optimum Extraction-Spectrophotometric Conditions
Aliquots of Ge(IV), 4-NC, TV and buffer (pH = 3.5 ÷ 4.5) solutions were filled into separatory funnels. The resulting solutions were diluted with distilled water to a total volume of 10 mL. Then 10 mL of chloroform was added and the funnels were shaken. A portion of the organic extract was filtered through a filter paper into a cell and the absorbance was read against a blank sample. 20, 23
2.3. Procedure for Determination of the Distribution Constant
In order to determine the distribution constant KD, it is necessary to measure the light absorbance А1 and А3, which are respectively the light absorbance after a single extraction in chloroform under the optimum conditions for complex formation (Table 1, column 1) and after a triple extraction performed under the same conditions. The distribution constant KD can be calculated according to the ratio KD=A1/(A3–A1). Single extraction: the single extraction is conducted with 10 mL of chloroform. After the separation of the two phases, the organic extract is transferred into a 25 mL calibrated flask which is brought to volume with chloroform. The measurement of the light absorbance А1 is done against a blank sample, prepared under the same conditions. Triple extraction: the first stage of the triple extraction is performed with 10 mL of chloroform and the extract is transferred into a 25 mL calibrated flask. During the second stage of the extraction, 8 mL of chloroform are added to the aqueous phase remaining after the first stage. The organic layer is added to that from the first stage. For the third stage of extraction, 7 mL of chloroform are added to the aqueous phase remaining after the second stage and for the third time an extraction is performed. The organic layer is transferred to the previous two. The calibrated flask is brought to volume with chloroform. The measurement of A3 is performed against a blank sample prepared in the same way. 22
3. Results and Discussion

3.1. Optimum Extraction-Spectrophotometric Conditions
3.1.1. Absorption Spectra
The colored anionic chelate of germanium(IV)–4-NC can be efficiently extracted in chloroform in the presence of the bulky hydrophobic organic cations of monotetrazolium salt (TV). The absorption spectrum of the extract of the ion-associated complex, formed between the anionic chelate of Ge(IV) with 4-NC and the cation of monotetrazoliun salt in CHCl3, is characterized by an absorption maximum in the visible range (λmax = 420 nm) (Figure 1). 
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Figure 1. Absorption spectra of the complex Ge(IV)‒4-NC‒TV

and of the blank sample 4-NC‒TV in CHCl3

CGe(IV) = 2.0 × 10‒5 mol L–1; C4-NC = 5.0 × 10‒4 mol L–1;

CTV = 1.5 × 10‒4 mol L–1; pH = 4.0; λ = 420 nm; τ = 2 min

3.1.2. Effect the Acidity of the Aqueous Phase and the Shaking Time
The acidity of the aqueous phase has a substantial effect on the extraction of the anionic chelate Ge(IV)–4-NC into the organic phase. The maximum and constant extraction of the ion-associated complex is achieved in the pH range from 3.5 to 4.5 (Figure 2). Acetate buffer solution with pH = 4.0 in all further experiments was used. The carried out experiments, showed that the extraction equilibrium is achieved for shaking time of not less than 60 s. The longer shaking time did not affect the absorbance. The further experiments were performed for 2 min.

[image: image2]
Figure 2. Absorbance of Ge(IV)–4-NC–TV extract against 4-NC-TV

extract and of 4-NC–TV against CHCl3 vs. pH of

the aqueous phase

CGe(IV) = 2.0 × 10–5 mol L–1; C4-NC= 5.0 × 10–4 mol L–1;

CTV = 1.5 × 10–4 mol L–1; λ = 420 nm; τ = 2 min

3.1.3. Effect of Reagents̕ Concentrations
The reagents concentrations are the most important factor, influenced the extraction equilibrium. The chelate formation of Ge(IV)-4-NC requires a 15.0–fold excess of 4-NC (≥3.0×10–4 mol L–1). For a maximum association and extraction the amount of TV should not be lower 4.5–fold excess (≥9.0×10–5 mol L–1).
3.2 Beer’s Law, Apparent Molar Absorptivity and other Analytical Characteristics
The range of obedience to Beer’s law, i.e. the linear relationship between the germanium(IV) concentration in the aqueous phase (CGe(IV), μg mL‒1) and the absorbance of the ion-association complex in the organic phase after extraction was studied using regression analysis under the optimum conditions for complex formation. The equation of a straight line was found to be Y = 0.3933 X + 0.0020 with a correlation coefficient squared 0.9995. Under the optimum conditions for complex formation, the linearity is observed for concentrations up to 4.07 μg cm‒3 Ge(IV). Further analytical characteristics, such as apparent molar absorptivity εꞌ, adherence to Beer’s law, Sandell’s sensitivity, limit of detection and limit of quantification, are shown in Table 1, column 2.
Table 1. Optimum extraction-spectrophotometric conditions and analytical characteristics of the system Ge(IV)–4-NC–TV–H2O–CHCl3
	Optimum Conditions
	Analytical Characteristic

	Absorption maximum (λmax) 420 nm
	Apparent molar absorptivity (εꞌ)

(2.87 ± 0.05) × 104 L mol–1cm–1

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

(2.95 ± 0.01) × 104 L mol–1cm–1

	Volume of the organic phase 10 cm3
	Sandell’s sensitivity (SS)  2.53 ng cm‒2

	pH of the aqueous phase 3.5÷4.5
	Adherence to Beer’s law

up to 4.07 μg cm‒3

	Shaking time (τ) 2 min
	Relative standard deviation (RSD)  1.98%

	Concentration of 4-NC ≥ 3.0×10–4 mol L–1
	Limit of detection (LOD)  0.10 μg cm‒3

	Concentration of TV ≥ 9.0 × 10–5 mol L‒1
	Limit of quantification (LOQ)  0.33 μg cm‒3


3.3. Molar Ratios of the Ion-associated Complex
The molar ratios of the ion-associated complex were determined by three independent methods: the mobile equilibrium method, the straight-line method of Asmus and the method of continuous variations. 33
The mobile equilibrium method and the straight-line method of Asmus were applied to prove the molar ratios Ge(IV):4-NC and Ge(IV):TV. The values of correlation coefficient squared R2, determined by the straight-line method of Asmus are presented in Table 2.
Table 2. Values of correlation coefficient squared (R2), corresponding to molar ratios Ge(IV):4-NC and Ge(IV):TV (n and m, respectively)
	Values of correlation coefficient squared (R2), corresponding to molar ratios 1, 2 and 3, respectively

	Ge(IV):4-NC
	Ge(IV):TV

	(n=1)   R2 = 0.9303

(n=2)   R2 = 0.9814

(n=3)   R2 = 0.9988
	(m=1)   R2 = 0.9841

(m=2)   R2 = 0.9959

(m=3)   R2 = 0.9653


The results from the application of the straight-line method of Asmus and the mobile equilibrium method were shown in Figure 3 and Figure 4, respectively. 
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Figure 3. Determination of the molar ratios 

by the straight-line method of Asmus

CGe(IV) = 2.0 × 10‒5 mol L–1; pH = 4.0;

λ = 420 nm; τ = 2 min

● Ge(IV):4-NC, CTV = 3.0 × 10–4 mol L–1,

■ Ge(IV):TV, C4 -NC = 5.0 × 10–4 mol L–1
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Figure 4. Straight lines by the mobile equilibrium method

for determination of the molar ratios Ge(IV):4-NC and Ge(IV):TV;

CGe(IV) = 2.0 × 10‒5 mol L–1;

pH = 4.0; λ = 420 nm; τ = 2 min

♦ Ge(IV):4-NC, CTV = 3.0 × 10–4 mol L–1;

● Ge(IV):TV, C4-NC = 5.0 × 10–4 mol L–1
On the basis of the results it can be concluded that Ge(IV), 4-NC and TV interact in molar ratio 1:3:2. The application of the method of continuous variations confirmed the molar ratio Ge(IV):TV = 1:2 (Figure 5). 33
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Figure 5. Determination of the molar ratio (n) Ge(IV):TV
by the method of continuous variations

CGe(IV) + CTV = 6.0 × 10−5 mol L–1; C4-NC = 5.0 × 10–4 mol L–1;
pH = 4.0; λ = 420 nm; τ = 2 min
3.4. Reaction Scheme and Suggested General Formula
Germanates containing [Ge(OH)6]2‒ ions are already described in the literature although in dilute aqueous solutions the major determinate ions appear to be [GeO(OH)3]‒, [GeO2(OH)2]2‒ and {[Ge(OH)4]8(OH)3}3‒.1 The carried out experiments showed that the complex formation and the extraction of the ion-associated complex have occurred in dilute solutions and the molar ratio established by the independent methods mentioned above was is Ge(IV):4-NC:TV = 1:3:2. Therefore, the complex formation of anionic chelate Ge(IV)‒4-NC can be given by equation (1):

[GeO2(OH)2]2‒aq  +  3 (HO)2C6H3(NO2)aq  →  {Ge[O2C6H3(NO2)]3}2‒aq  +  4 H2O
(1)
Having in mind the indicated above molar ratio and the reaction of chelate formation of Ge(IV)‒4-NC, it can be suggested that the formation of the ion-associated complex in the aqueous phase, its distribution between the aqueous and the organic phases and its extraction in chloroform are given by the following equations (2 ÷ 4). 

2 (TV)+(aq)  +  {Ge[O2C6H3(NO2)]3}2‒(aq)   [image: image6.emf]
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2 (TV)+(aq)  +  {Ge[O2C6H3(NO2)]3}2‒(aq)  [image: image8.emf]








 

  (TV)2{Ge[O2C6H3(NO2)]3}(org)
(4)


Therefore, the ion-associated anionic chelate of Ge(IV)‒4-NC with the cation of monotetrazolium salt can be represented by the general formula (TV)2{Ge[O2C6H3(NO2)]3}.
3.5. Equilibrium Constants, True Molar Absorptivity, Recovery Factor and Structure of the Ion-associated Complex
The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized with respect to the following key constants: distribution constant KD, association constant β, extraction constant Kex and recovery factor R%.
The distribution constant KD was determined by equation (5), where A1 and A3 are the absorbance (measured against blanks) obtained after a single and triple extraction, respectively.

KD = {(TV)2{Ge[O2C6H3(NO2)]3}}(org) / {(TV)2{Ge[O2C6H3(NO2)]3}}(aq) = A1 / (A3–A1)
(5)

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

R% = 100 KD / (KD + 1)






(6)

The extraction constant Kex was calculated by two independent methods:

(i)  form the equation  log Kex = log KD + log β 



(7)

(ii) the method of Likussar-Boltz: 34
(i) The association constant β was determined by two independent methods: Komar‒Tolmachev method and Holme‒Langmyhr method and their values are given in Table 1, column 2. 33,34 The association constant β was calculated by the method of Komar-Tolmachev from equation (8). 33
β = (l /n)n / [ε (tg α)n+1]






(8)

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

The true molar absorptivity ε was determined by the method of Komar-Tolmachev (Figure 6) from the equation of a straight line Y = 0.4182 X + 3.3895 (ε = 1 / (b × 10−5) and its value is given in Table 1, column 2. 33
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Figure 6. Dependency of (C.l/A) on A‒n/(n+1)
(method of Komar–Tolmachev) 
C = CGe(IV)  mol L–1; CTV = 2 CGe(IV) mol L–1;

C4-NC = 5.0 × 10‒4 mol L–1; pH = 4.0; λ = 420 nm; τ = 2 min

A – absorbance; l – cell thickness, l = 1 cm; n = 2 
(ii) The method of Likussar-Boltz 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 1:2 (equation 9): 35
log Kex = 0,3522 – 2 log K  +  log Ymax  –  3 log (1–Ymax)


(9)

where K is the total concentration of reagents (К = CGe(IV) + CTV = 6.0×10−5 mol L–1); Ymax and (1–Ymax) are determined from the additionally plotted normalized absorption curve (Ymax = 0.900; (1 – Ymax) = 0.100).

The values of the equilibrium constants and the recovery factor, describing quantitatively the equilibrium in the aqueous phase and the extraction of the ion- associated complex in the organic phase are presented in Table 3.
Table 3. Values of the Equilibrium Constants and the Recovery Factor
	Equilibrium Constant and Recovery Factor
	Value

	Equilibrium (equation 2) - Association constant (
( = (TV)2{Ge[O2C6H3(NO2)]3}(aq)   / {[(TV)+]2(aq) ( {{Ge[O2C6H3(NO2)]3}2‒}(aq)}
	log ( = (11.06 ± 1.34)a
log ( = (10.25 ± 1.01)b

	Equilibrium (equation 3) - Distribution constant KD
KD = {(TV)2{Ge[O2C6H3(NO2)]3}} (org) / {(TV)2{Ge[O2C6H3(NO2)]3}} (aq)
	log KD = (1.20 ± 0.01)c

	Equilibrium (equation 4) - Extraction constant Kex
Kex = {(TV)2{Ge[O2C6H3(NO2)]3}} (org) /{{[TV]+}2(aq) ( {{Ge[O2C6H3(NO2)]3}2‒}(aq)}
	log Kex = (12.26 ± 1.35)d
log Kex = (11.76 ± 0.01)e

	Recovery factor R%
	R = (94.02 ± 0.41)%f


a Calculated by Komar-Tolmachev method (equation.(8));

b Calculated by Holme-Langmyhr method; 34
c Calculated by equation (5);

d Calculated by equation. (7), where β is determined by the Komar-Tolmachev method;

e Calculated by Likussar-Boltz method (equation (9));

f Calculated by equation (6).

The results obtained by independent methods are statistically similar and confirm the proposed scheme of the process of complex formation of the ion-associated complex in the aqueous phase, its distribution between the aqueous and the organic phases and its extraction in chloroform. Based on this, the proposed structure of the ion-associated complex is represented in Figure 7.
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Figure 7. Structure of the ion-associated complex Ge(IV)‒4-NC‒TV
4. Conclusion
The solvent extraction of the ion-associated complex formed between the anionic chelate of germanium(IV) and 4-Nitrocatechol (4-NC) with the cation of of 3-(2-naphtyl)-2,5-diphenyl-2H-tetrazolium chloride (TV) was studied by spectrophotometry. The yellow colored anionic chelate of Ge(IV)-4-NC forms with the organic cation of the monotetazolium salt (TV) well soluble in chloroform an ion-associated complex. The bulky organic molecule of TV determined the extractability of the ion-associated complex in organic phase. The optimum conditions for the association in aqueous phase and extraction of the ion-associated complex Ge(IV)‒4-NC‒TV 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). From the analytical characteristics of the extraction system Ge(IV)‒4-NC‒TV‒H2O‒CHCl3, it can be concluded that the ion-associated complex formed between the anionic chelate of Ge(IV)‒4-NC and the monotetrazolium cation allows determinations of Ge(IV) with a high sensitivity. The molar ratio of the components, determined by independent methods, shows that the ion-associated complex could be represented with the general formula (TV)2{Ge[O2C6H3(NO2)]3}. A corresponding reaction scheme of the complex formation and a structure of the ion-associated complex were also suggested.
5. Acknowledgements
The authors would like to thank the Research Fund of the University of Plovdiv for the financial support of the current research.
6. References
1. F. A. Cotton, G. Wilkinson, C. A. Murillo, M. Bochmann: Advanced Inorganic Chemistry, Wiley Publishers, New Jersey, 1999, pp. 392-394.
2. V. V. Skopenko, A. Yu. Tsivadze, L. I. Sabranskiy, A. D. Garnovskiy: Coordination Chemistry, Akademkniga, Moscow, Russia, 2007, pp. 78‒81.
3. V. S. Sergienko, L. Kh. Minacheva, A. V. Churakov, Rus. J. Inorg. Chem. 2010, 55, 2001‒2030.

DOI: 10.1134/S0036023610130012
4. W. Levason, G. Reid, W. Zhang, Coordin. Chem. Rev. 2011, 255, 1319‒1341.
DOI: 10.1016/j.ccr.2010.11.019
5. M. F. Davis, W. Levason, G. Reid, M. Webster, Dalt. Trans. 2008, 17, 2261‒2269.

DOI: 10.1039/B716765B
6. I. I. Seifullina, N. V. Shmatkova, E. E. Martsinko, Russ. J. Coordin. Chem. 2010, 30, 214‒220.

DOI: 10.1023/B:RUCO.0000022120.49644.5c
7. F. Cheng, M. F. Davis, A. L. Hector, W. Levason, G. Reid, M. Webster, W. Zhang, Eur. J. Inorg. Chem. 2007, 2007, 2488‒2495.


DOI: 10.1002/ejic.200700233
8. G. S. Pokrovski, F. Martin, J. L. Hazemann, J. Schott, Chem. Geol. 2000, 163, 151‒165.

DOI: 10.1016/S0009-2541(99)00102-3
9. D. Biller, C. Burschka, M. Penka, R. Tacke, Inorg. Chem. 2002, 41, 3901‒3908.

DOI: 10.1021/ic0255757
10. V. A. Nazarenko: Analytical Chemistry of Germanuim, Nauka, Moscow, Russia, 1973, pp. 29‒54.
11. I. I. Seifullina, A. G. Pesaroglo, L. Kh. Minacheva, E. E. Martsinko, V. S. Sergienko, Russ. J. Inorg. Chem. 2006, 51, 1892‒1899


DOI: 10.1134/S0036023606120096
12. L. Zaijun, P. Jiaomai, T. Jan, Anal. Chim. Acta 2001, 445, 153‒159.

DOI: 10.1016/S0003-2670(01)01259-4
13. F. N. Shi, L. C. Silva, M. J. Hardie, T. Trindade, F. A. Paz, J. Rocha, Inorg. Chem. 2007, 46, 6502‒6515.

DOI: 10.1021/ic700507j
14 F. A. Torralvo, C. Fernandez-Pereira, M. C. Campanario, Ind. Eng. Chem. Res. 2010, 49, 4817‒4823.

DOI: 10.1021/ie901020f
15. S. Jagatap, S. Kolekar, S. Han, M. Anuse, Inter. J. Anal. Bioan. Chem. 2012, 2, 235‒240.

http://www.urpjournals.com

16. K. T. Mahmudov, R. A. Aliyeva, S. Z. Hamidov, F. M. Chyragov, S. R. Mardanova, M. N. Kopylovich, A. J. L. Pombeiro, Am. J. Anal. Chem. 2012, 3, 790‒799.

DOI: 10.4236/ajac.2012.312105 
17. A. W. Nineham, Chem. Rev. 1955, 55, 355‒483


DOI: 10.1021/cr50002a004

18. H. Şenöz, Hacettepe J. Biol. & Chem. 2012, 40, 293‒301.
19. K. B. Gavazov, V. D. Lekova, G. I. Patrovov, Acta Chim. Slov. 2006, 53, 506‒511.

20. V. Divarova, V. Lekova, P. Racheva, K. Stojnova, A. Dimitrov, Acta Chim. Slov. 2014, 61, 813‒818.

21. K. Stojnova, V. Divarova, P. Racheva, G. Daskalov, V. Lekova, Monatsh. Chem. 2015, 146, 867‒873.

DOI: 10.1007/s00706-014-1402-7
22. V. Divarova, K. Stojnova, P. Racheva, V. Lekova, Acta Chim. Slov. 2016, 63, 97‒103. DOI: 10.17344/acsi.2015.1987
23. K. Stojnova, P. Racheva, V. Divarova, K. Bozhinova, V. Lekova, Acta Chim. Slov. 2016, 63, 654‒660. 


DOI: 10.17344/acsi.2016.2513

24. K. Stojnova, P. Racheva, V. Divarova, K. Bozhinova, V. Lekova, Russ. J. Inorg. Chem. 2017, 62, 249‒256.


DOI: 10.1134/S0036023617020188
25. P. Racheva, K. Stojnova, V. Divarova, V. Lekova, Acta Chim. Slov. 2017, 64, 365‒372.


DOI: 10.17344/acsi.2017.3214
26. K. Stojnova, V. Divarova, P. Racheva, K. Bozhinova, V. Lekova, Acta Chim. Slov. 2018, 65, 213‒220. 


DOI: 10.17344/acsi.2017.3860
27. A. K. Babko, A. T. Pilipenko: Photometric Analysis, Khimiya, Moscow, Russia, 1968, pp. 159‒164.
28. V. A. Mikhaylov: Extraction Chemistry, Nauka, Novosibirsk, Russia, 1984, pp. 194‒249.
29. G. Kristian: Analytical Chemistry, BINOM, Moscow, Russia, 2009, pp. 414‒426.
30. Yu. A. Zolotov, V. A. Bodnya, A. N. Zagrusina, H. Freiser, Anal. Chem. 1982, 14, 93‒174.

DOI: 10.1080/10408348208542772
31. V. V. Divarova, K. T. Stojnova P. V. Racheva, V. D. Lekova, J. Appl. Spectrosc. 2017, 84, 231‒236.


DOI: 10.1007/s10812-017-0456-9
32. V. Divarova, K. Stojnova, P. Racheva, V. Lekova, Russ. J. Inorg. Chem. 2018, 63, 974‒977.


DOI: 10.1134/S0036023618070057
33. M. I. Bulatov, I. P. Kalinkin: Practical Handbook on Photometric Methods of Analysis, Khimiya, Leningrad, Russia, 1986, pp. 174‒264.
34. A. Holme, F. J. Langmyhr, Anal. Chim. Acta 1966, 36, 383‒391. 

DOI: 10.1016/0003-2670(66)80066-1
35. W. Likussar, D. F. Boltz, Anal. Chem 1971, 43, 1265‒1272.


DOI:10.1021/ac60304a006
2:1








1

_1604235662.xls
Chart1

		2.7173913043		10.101010101

		2.5839793282		8.547008547

		2.079002079		5.1813471503

		2.0746887967		3.984063745

		1.8450184502		3.663003663

		1.8214936248		2.7173913043

				2.5839793282

				2.079002079

				2.0746887967

				1.8450184502

				1.8214936248



Ge(IV):4-NC

Ge(IV):TV

l/A, cm

1/Vn, mL–1

2915.4518950437

1111.1111111111

1000

400

296.2962962963

204.0816326531

125

100

44.4444444444



spektyr

		Спектър														3/14/17

		0.1 mL Ge(IV) 0,002 mol/L								C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH = 4 (2M NH4OH + 2M CH3COOH)

		2.9 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

		l, nm				Делта		празна

						Ge(IV)- 4-NC - TV		4-NC-TV

				380		0.243		1.124

				390		0.356		0.898

				400		0.473		0.662

				410		0.553		0.473

				420		0.585		0.334

				430		0.553		0.236

				440		0.469		0.169

				450		0.35		0.116

				460		0.237		0.078

				500		0.025		0.004

								ε =		29250





spektyr

		



Ge(IV)- 4-NC - TV

4-NC-TV



pH

		

		pH - крива								3/15/17

		1 mL Ge(IV) 0.0002 mol/L						C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  i      (2M NH4OH + 2M CH3COOH)

		2.0 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

				pH		Ge(IV) – 4-NC – TV		4-NC – TV

				2		0.059		0.13

				2.5		0.335		0.162

				3		0.507		0.214

				3.5		0.55		0.244

				4		0.55		0.343

				4.5		0.548		0.456

				5		0.462		0.796

				5.5		0.354		1.306

				6		0.21		1.847

						ɛ =		27466.6666666667





pH

		



Ge(IV) – 4-NC – TV

4-NC – TV



Ge-(4-NC)- TV

		

		Влияние на С(4-NC)														3/21/17

		1 mL Ge(IV) 0.0002 mol/L										0.00002

		i mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 4-NC		C(4-NC)		A(420 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		0.02		0.00002		0.032		4.6989700043		1.4948500217		-4.6989700043		-1.2143884608		31.25		7.0710678119		50		353.5533905933		2500		125000

		2		0.03		0.00003		0.117		4.5228787453		0.9318141383		-4.5228787453		-0.5745259084		8.547008547		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		3		0.05		0.00005		0.251		4.3010299957		0.6003262785		-4.3010299957		-0.0849819511		3.984063745		4.472135955		20		89.4427191		400		8000

		4		0.07		0.00007		0.368		4.15490196		0.4341521813		-4.15490196		0.2911128338		2.7173913043		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		5		0.1		0.0001		0.481		4		0.3178549236		-4		0.8056385721		2.079002079		3.1622776602		10		31.6227766017		100		1000

		6		0.15		0.00015		0.542		3.8239087409		0.2660007135		-3.8239087409		1.5801844222		1.8450184502		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		7		0.2		0.0002		0.549		3.6989700043		0.2604276555		-3.6989700043		1.8792343379		1.8214936248		2.2360679775		5		11.1803398875		25		125

		8		0.3		0.0003		0.555		3.5228787453		0.2557070169		-3.5228787453		2.6473829701		1.8018018018		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		9		0.5		0.0005		0.559		3.3010299957		0.2525881921		-3.3010299957		0		1.7889087657		1.4142135624		2		2.8284271247		4		8

		10		0.9		0.0009		0.556		3.0457574906		0.2549252084		-3.0457574906		3.3471347829		1.7985611511		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

				1		0.001		0.555		3		0.2557070169		-3		2.6473829701		1.8018018018		1		1		1		1		1

				2.5		0.0025						0						0		0.632455532		0.4		0.2529822128		0.16		0.064

				3		0.003						0						0		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				10		0.0001		0.451				0.3458234581						2.2172949002		0.316227766		0.1		0.0316227766		0.01		0.001

								0.55625

								A (max)

								27812.5

		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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Likussar-Boltz

		Влияние на С(TV)																				3/22/17

		1 mL Ge(IV) 0.0002 mol/L												R=		TV

		0.5 mL 1x10-2  4-NC												C Ge=		0.00002

		i mL 3.10-3 M TV												C0(R)=		0.003

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.01

		do 10.0 ml  H2O												l=		1

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Molar ratio method				Bent-French method				Eqilibrium shift method								Asmus method

				mL R		CR		A		CR:CM		A		-Log C		-Log A		Log C		LogA/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.03		0.000009		0.099		0.45		0.048		4.8860566477		1.3187587626		-5.0457574906		-0.6716309248		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		2		0.05		0.000015		0.193		0.75		0.193		4.8239087409		0.714442691		-4.8239087409		-0.2835824165		5.1813471503		4.472135955		20		89.4427191		400		8000

		3		0.07		0.000021		0.273		1.05		0.273		4.6777807053		0.563837353		-4.6777807053		-0.0274317551		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		4		0.1		0.00003		0.387		1.5		0.387		4.5228787453		0.412289035		-4.5228787453		0.3402287043		2.5839793282		3.1622776602		10		31.6227766017		100		1000

		5		0.15		0.000045		0.482		2.25		0.482		4.3467874862		0.3169529618		-4.3467874862		0.7702937346		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		6		0.2		0.00006		0.553		3		0.553		4.2218487496		0.2572748687		-4.2218487496		1.7093013758		1.808318264		2.2360679775		5		11.1803398875		25		125

		7		0.3		0.00009		0.568		4.5		0.568		4.0457574906		0.2456516643		-4.0457574906		0		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		8		0.5		0.00015		0.57		7.5		0.57		3.8239087409		0.2441251443		-3.8239087409		0		1.7543859649		1.4142135624		2		2.8284271247		4		8

		9		0.7		0.00021		0.562		10.5		0.562		3.6777807053		0.2502636844		-3.6777807053		2.4944638105		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		10		1		0.0003		0.56		15		0.56		3.5228787453		0.251811973		-3.5228787453		2.1684044304		1.7857142857		1		1		1		1		1

		11		1.5		0.00045		0.559		22.5		0.559		3.3467874862		0.2525881921		-3.3467874862		2.0661705705		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		12				0				0		0		0		0		0		0		0		0		0		0		0		0

		13		1.6		0.00048		0.454		24		0.454		3.3187587626		0.3429441471		-3.3187587626		0.6164535127		2.2026431718		0.790569415		0.625		0.4941058844		0.390625		0.244140625

		14		1.8		0.00054		0.443		27		0.443		3.2676062402		0		-3.2676062402		0.5643367919		0		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		15		2		0.0006		0.448				0.448										0		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.5638				0.5638		Slope1-2=		9.724		Slope1-2=		1.749

								A (max)						Slope1-4=		2.096		Slope2-7=		0.000

								28190						Slope1-5=		1.528		Slope1-7=		0.000





Likussar-Boltz
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n=0.5

n=1

n=2

n=3



		



n=0.5

n=1

n=1.5

n=2

n=3



		

								4-NC						TV

						Log C		Log A/(Am-A)				Log C		LogA/(Am-A)								4-NC		TV

						-4.6989700043		-1.2143884608				-5.0457574906		-0.6716309248						-5.0457574906				-0.6716309248

						-4.5228787453		-0.5745259084				-4.8239087409		-0.2835824165						-4.8239087409				-0.2835824165

						-4.3010299957		-0.0849819511				-4.6777807053		-0.0274317551						-4.6989700043		-1.2143884608

						-4.15490196		0.2911128338				-4.5228787453		0.3402287043						-4.6777807053				-0.0274317551

						-4		0.8056385721				-4.3467874862		0.7702937346						-4.5228787453		-0.5745259084		0.3402287043

						-3.8239087409		1.5801844222												-4.3467874862				0.7702937346

																				-4.3010299957		-0.0849819511

																				-4.15490196		0.2911128338

																				-4		0.8056385721

																				-3.8239087409		1.5801844222





		





		

								Ge(IV):4-NC = 1:3						Ge(IV):TV = 1:2								Ge(IV):4-NC		Ge(IV):TV

						31.25		125000				10.101010101		1111.1111111111						31.25		125000

						8.547008547		37037.037037037				5.1813471503		400						10.101010101				1111.1111111111

						3.984063745		8000				3.663003663		204.0816326531						8.547008547		37037.037037037

						2.7173913043		2915.4518950437				2.5839793282		100						5.1813471503				400

						2.079002079		1000				2.0746887967		44.4444444444						3.984063745		8000

						1.8450184502		296.2962962963												3.663003663				204.0816326531

																				2.7173913043		2915.4518950437

																				2.5839793282				100

																				2.079002079		1000

						2.7173913043														2.0746887967				44.4444444444

						2.079002079														1.8450184502		296.2962962963

						1.8450184502														1.8214936248		125

						1.8214936248





		



Ge(IV):4-NC

Ge(IV):TV



		Input data														Ge(IV)-4-NC-TV-water-chloroform

		n=		2												1 mL Ge(IV) 0.0002 mol/L												R=		TV

		m=		1												0.5 mL 1x10-2  4-NC												CGe=		0.00002

		l=		1												i mL 3.10-3 M TV												C0(R)=		0.0003

		CR0=		0.003												5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.0001

		СM=		0.00002												do 10.0 ml  H2O												l=		1

		Amax=		0.5638

																10 ml CHCl3

																tex=2 min		l =		1

												1		2		3		4		5

		No				Saturation curve				Asmus

				mL TV		C(TV)		A(420 nm)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.03		0.000009		0.099		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037		54537209169.5161		10.73669291

		2		0.05		0.000015		0.193		5.1813471503		4.472135955		20		89.4427191		400		8000		304602000228.143		11.4837327509

		3		0.07		0.000021		0.273		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437		352721211456.46		11.5474315774

		4		0.1		0.00003		0.387		2.5839793282		3.1622776602		10		31.6227766017		100		1000		338361190830.832		11.5293805447

		5		0.15		0.000045		0.482		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963		50485501957.4234		10.7031666786

		6		0.2		0.00006		0.553		1.808318264		2.2360679775		5		11.1803398875		25		125		118737005328.076		11.0745860914

		7		0.3		0.00009		0.568		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		-54745815683.9273		0

		8		0.5		0.00015		0.57		1.7543859649		1.4142135624		2		2.8284271247		4		8		-7659106467.06193		0

		9		0.7		0.00021		0.562		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		10787324028.9825		10.0329137242

		10		1		0.0003		0.56		1.7857142857		1		1		1		1		1		2175492267.46976		9.337557544

				1.5		0.00045		0.559		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963		691642554.133496		8.8398817059

				14		0.0042		0.453		2.2075055188		0.2672612419		0.0714285714		0.0190900887		0.0051020408		0.0003644315		235359.644896404		5.3717320001

				16		0.0048		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.0054		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		127238.776512473		5.1046194844

				20		0.006		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		108612.656511146		5.0358804361

						Amax=		0.5638														AVERIGE=		10.2529143815

						emax=		28190														STDEV=		1.0130468275

																						CONFIDENCE=		0.8105913905

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.2819

																						Amax=		0.5638





		





		Спектър								3/22/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.107		1.066

				370		0.156		0.936

				380		0.26		0.781

				390		0.371		0.599

				400		0.476		0.426

				410		0.542		0.299

				415		0.559		0.245

				420		0.559		0.205

				425		0.546		0.171

				430		0.518		0.143

				440		0.426		0.1

				450		0.31		0.069

				460		0.204		0.047

				470		0.119		0.029

				480		0.063		0.017

				490		0.033		0.009

				500		0.016		0.005

				520		0.004		0

				530		0.002		0





		



Ge-4-NC-TV

4-NC-TV



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b				3/28/17								Aпразна 395 nm

		0		0		0

		0.1		0.14518		0.058		29000				a		b										0.1

		0.5		0.7259		0.288		28800				0.3933305524		0.0019515152										0.104

		0.8		1.16144		0.475		29688		SD(a)		0.0030759932		0.0071283969		SD(b)								0.098

		1		1.4518		0.562		28100		R^2		0.9995109729		0.0130808451		SD(Y)		3 sigma=		0.0392425353				0.1

		1.5		2.1777		0.867		28900										10 sigma=		0.1308084509				0.1

		1.8		2.61324		1.032		28667																0.098

		2		2.9036		1.126		28150										DL (mol/L)=		0.0000013661				0.1

		2.5		3.6295		1.415		28300										DL (mug/mL)=		0.0997698628				0.102

		2.8		4.06504		1.62		28929				2.3060041352

		3		4.3554		1.649		27483										LQ (mol/L)=		0.0000045537				средна ст. На пр. Проба		0.10025

				0				0										LQ (mug/mL)=		0.3325662094

				0				0

				0				0										epsilon		28726				SDblank=		0.0019820624

				0				0										A		72.59

				0				0										Sandell		0.0025269914		mug/cm2		RSD, %=		1.9771196189

				0				0

						Average		28726

						SD		498

						Confidence		325

		Ge(IV)-4-NC-TV-water-chloroform

		i mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1





		



µg mL-1

A



		



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999



		Ge(IV)-4-NC-TV-water-chloroform														3/28/17

		1 mL Ge(IV) 0.0002 mol/L								0.00002

		0.5 mL 1x10-2  4-NC								2.10-4 mol/L

		0.5 mL 3.10-3 M TV								2.10-4 mol/L

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		0		0

		10		0.214

		30		0.46				e=		28087.5

		60		0.562

		120		0.561

		180		0.563

		300		0.561





		



τ, s

A



				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.122		4.0653079212		0.0000491803

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.80		0.000024		0.6		1.4057211088		0.00004				LINEST		Y=aX+b

		1.00		0.00003		0.77		1.1903449941		0.000038961				0.0000035308		0.000035082

		1.20		0.000036		0.941		1.0413744491		0.0000382572		SD(a)		0.0000002338		0.0000005914		SD(b)

		0.80		0.000024		0.669		1.3073220556		0.0000358744		R^2		0.9913061122		0.0000005305		SD(Y)

		1.00		0.00003		0.865		1.1015120734		0.0000346821		Confidence		0.0000002049		0.0000005184

		1.20		0.000036		1.075		0.9529300533		0.0000334884

		1.40		0.000042		1.186		0.8925040742		0.0000354132

						tg a		Slope=		0.0000035308		вх. данни от Linmenu1

						отрез		Intersept=		0.000035082		0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

								e =		28504.635271053				e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								b=		199246089012.359				28089.5584411177		28932.1631941773		415.0768299353		427.5279231243

								log b=		11.2993898054				84727274799.956		16371324652480.1		114518814212.403		16172078563467.7

														10.9280232378		13.2140838209		0.3713665676		1.9146940155

				Определяне на КD и R%

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

				1		0.249		0.255		0.047		0.044		22.44		1.35110886		95.73

				2		0.245		0.26		0.042		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														17.73		1.24		94.50		Average

														4.1742831621		0.0984225567		1.1220517135		SD

														0.151		0.004		0.041		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.54		плюс/минус		1.15

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		



A^(n/n+1)

C*l/A



		





				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.117		4.1803190141		0.0000512821

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.50		0.000015		0.357		1.9871067072		0.0000420168				LINEST		Y=aX+b

		0.60		0.000018		0.437		1.7365170109		0.0000411899				0.0000041815		0.0000338955

		0.80		0.000024		0.6		1.4057211088		0.00004		SD(a)		0.00000009		0.0000002001		SD(b)

		1.00		0.00003		0.77		1.1903449941		0.000038961		R^2		0.9976878689		0.0000002366		SD(Y)

		1.20		0.000036		0.95		1.0347869184		0.0000378947		Confidence		0.0000000667		0.0000001482

		1.40		0.000042		0.869		1.0981293074		0.0000483314

		1.00		0.00003		0.58		1.4378536061		0.0000517241

		1.40		0.000042		1.247		0.8631554778		0.0000336808

												вх. данни от Linmenu1

						tg a		Slope=		0.0000041815		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000338955		0.00000128		дов. интервал на отреза

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

								e =		29502.4584305713				29374.0109045786		29632.0342485185		128.4475259927		129.5758179473				129.01167197

								b=		115897646158.142				55382918420.2143		27935326215678		60514727737.9276		27819428569519.9

								log b=		11.0640746157				10.7433758373		13.4461537472		0.3206987784		2.3820791315				1.351388955

				Определяне на КD и R%

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

				1		0.246		0.255		0.047		0.044		16.58		1.2196718304		94.31

				2		0.251		0.26		0.048		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														15.78		1.20		94.02		Average

														1.1190687266		0.0314269069		0.4132763459		SD

														0.041		0.001		0.015		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.26		плюс/минус		1.35

						4.1803190141		5.1282051282

						2.3820675009		4.4117647059

						1.9871067072		4.2016806723

						1.7365170109		4.118993135

						1.4057211088		4

						1.1903449941		3.8961038961

						1.0347869184		3.7894736842





		





		





		

		mL Ge		mL TV		VTV/(VTV+VGe)		A420				i mL Ge(IV) 0.0003 mol/L										4/4/17

		0		2		1		0				0.5 mL 1x10-2  4-NC

		0.2		1.8		0.9		0.177				j mL 3.10-4 M TV

		0.4		1.6		0.8		0.354				5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		0.6		1.4		0.7		0.478				do 10.0 ml  H2O

		0.7		1.3		0.65		0.51				10 ml CHCl3

		0.8		1.2		0.6		0.49				tex=2 min		l =		1

		1		1		0.5		0.41

		1.2		0.8		0.4		0.324

		1.4		0.6		0.3		0.241				I + j = 2 mL

		1.8		0.2		0.1		0.077

		2		0		0		0

						Y max=		0.9005297234						SD(Log Kex)=		0.0055249625

						log k		0.00006						Mean value (Log Kex)=		11.75

						Max		0.51						Confidence (Log Kex)=		0.01

						Max(opt)		0.566

								Log Kex(1:2)=		11.76

						Y max=		0.8998242531

						log k		0.00006

						Max		0.512										Max		Max (opt)

						Max(opt)		0.569										0.51		0.569

								Log Kex(1:2)=		11.75								0.507		0.568

																		0.512		0.562

						Y max=		0.9005328597										0.5096666667		0.5663333333		Average

						log k		0.00006										0.0025166115		0.0037859389		SD

						Max		0.507										0.0028477616		0.0042841144		Confidence

						Max(opt)		0.563

								Log Kex(1:2)=		11.76





		



A



		Спектър								4/4/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.131		0.604

				370		0.183		0.523

				380		0.279		0.429

				390		0.387		0.327

				400		0.49		0.233

				410		0.552		0.163

				415		0.566		0.134

				420		0.569		0.112

				425		0.555		0.093

				430		0.525		0.077

				440		0.433		0.053

				450		0.316		0.035

				460		0.209		0.022

				470		0.123		0.012

				480		0.068		0.005

				490		0.037		0

				500		0.017		0

				510		0.008		0

				520		0.003		0



VTV/(V TV+VGe(IV))
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4-NC-TV



		



Ge-4-NC-TV

4-NC-TV
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VTV/(VTV + VGe(IV))

Absorbance, a.u.

0
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spektyr

		Спектър														3/14/17

		0.1 mL Ge(IV) 0,002 mol/L								C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH = 4 (2M NH4OH + 2M CH3COOH)

		2.9 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

		l, nm				Делта		празна

						Ge(IV)- 4-NC - TV		4-NC-TV

				380		0.243		1.124

				390		0.356		0.898

				400		0.473		0.662

				410		0.553		0.473

				420		0.585		0.334

				430		0.553		0.236

				440		0.469		0.169

				450		0.35		0.116

				460		0.237		0.078

				500		0.025		0.004

								ε =		29250





spektyr

		



Ge(IV)- 4-NC - TV

4-NC-TV



pH

		

		pH - крива								3/15/17

		1 mL Ge(IV) 0.0002 mol/L						C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  i      (2M NH4OH + 2M CH3COOH)

		2.0 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

				pH		Ge(IV) – 4-NC – TV		4-NC – TV

				2		0.059		0.13

				2.5		0.335		0.162

				3		0.507		0.214

				3.5		0.55		0.244

				4		0.55		0.343

				4.5		0.548		0.456

				5		0.462		0.796

				5.5		0.354		1.306

				6		0.21		1.847

						ɛ =		27466.6666666667





pH

		



Ge(IV) – 4-NC – TV

4-NC – TV



Ge-(4-NC)- TV

		

		Влияние на С(4-NC)														3/21/17

		1 mL Ge(IV) 0.0002 mol/L										0.00002

		i mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 4-NC		C(4-NC)		A(420 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		0.02		0.00002		0.032		4.6989700043		1.4948500217		-4.6989700043		-1.2143884608		31.25		7.0710678119		50		353.5533905933		2500		125000

		2		0.03		0.00003		0.117		4.5228787453		0.9318141383		-4.5228787453		-0.5745259084		8.547008547		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		3		0.05		0.00005		0.251		4.3010299957		0.6003262785		-4.3010299957		-0.0849819511		3.984063745		4.472135955		20		89.4427191		400		8000

		4		0.07		0.00007		0.368		4.15490196		0.4341521813		-4.15490196		0.2911128338		2.7173913043		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		5		0.1		0.0001		0.481		4		0.3178549236		-4		0.8056385721		2.079002079		3.1622776602		10		31.6227766017		100		1000

		6		0.15		0.00015		0.542		3.8239087409		0.2660007135		-3.8239087409		1.5801844222		1.8450184502		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		7		0.2		0.0002		0.549		3.6989700043		0.2604276555		-3.6989700043		1.8792343379		1.8214936248		2.2360679775		5		11.1803398875		25		125

		8		0.3		0.0003		0.555		3.5228787453		0.2557070169		-3.5228787453		2.6473829701		1.8018018018		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		9		0.5		0.0005		0.559		3.3010299957		0.2525881921		-3.3010299957		0		1.7889087657		1.4142135624		2		2.8284271247		4		8

		10		0.9		0.0009		0.556		3.0457574906		0.2549252084		-3.0457574906		3.3471347829		1.7985611511		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

				1		0.001		0.555		3		0.2557070169		-3		2.6473829701		1.8018018018		1		1		1		1		1

				2.5		0.0025						0						0		0.632455532		0.4		0.2529822128		0.16		0.064

				3		0.003						0						0		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				10		0.0001		0.451				0.3458234581						2.2172949002		0.316227766		0.1		0.0316227766		0.01		0.001

								0.55625

								A (max)

								27812.5

		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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Komar-Tolmachev-Ge(IV)
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Komar-Tolmachov-obr.

		



Log A/(Am-A)

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

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



Likussar-Boltz

		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



спектър

		Влияние на С(TV)																				3/22/17

		1 mL Ge(IV) 0.0002 mol/L												R=		TV

		0.5 mL 1x10-2  4-NC												C Ge=		0.00002

		i mL 3.10-3 M TV												C0(R)=		0.003

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.01

		do 10.0 ml  H2O												l=		1

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Molar ratio method				Bent-French method				Eqilibrium shift method								Asmus method

				mL R		CR		A		CR:CM		A		-Log C		-Log A		Log C		LogA/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.03		0.000009		0.099		0.45		0.048		4.8860566477		1.3187587626		-5.0457574906		-0.6716309248		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		2		0.05		0.000015		0.193		0.75		0.193		4.8239087409		0.714442691		-4.8239087409		-0.2835824165		5.1813471503		4.472135955		20		89.4427191		400		8000

		3		0.07		0.000021		0.273		1.05		0.273		4.6777807053		0.563837353		-4.6777807053		-0.0274317551		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		4		0.1		0.00003		0.387		1.5		0.387		4.5228787453		0.412289035		-4.5228787453		0.3402287043		2.5839793282		3.1622776602		10		31.6227766017		100		1000

		5		0.15		0.000045		0.482		2.25		0.482		4.3467874862		0.3169529618		-4.3467874862		0.7702937346		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		6		0.2		0.00006		0.553		3		0.553		4.2218487496		0.2572748687		-4.2218487496		1.7093013758		1.808318264		2.2360679775		5		11.1803398875		25		125

		7		0.3		0.00009		0.568		4.5		0.568		4.0457574906		0.2456516643		-4.0457574906		0		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		8		0.5		0.00015		0.57		7.5		0.57		3.8239087409		0.2441251443		-3.8239087409		0		1.7543859649		1.4142135624		2		2.8284271247		4		8

		9		0.7		0.00021		0.562		10.5		0.562		3.6777807053		0.2502636844		-3.6777807053		2.4944638105		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		10		1		0.0003		0.56		15		0.56		3.5228787453		0.251811973		-3.5228787453		2.1684044304		1.7857142857		1		1		1		1		1

		11		1.5		0.00045		0.559		22.5		0.559		3.3467874862		0.2525881921		-3.3467874862		2.0661705705		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		12				0				0		0		0		0		0		0		0		0		0		0		0		0

		13		1.6		0.00048		0.454		24		0.454		3.3187587626		0.3429441471		-3.3187587626		0.6164535127		2.2026431718		0.790569415		0.625		0.4941058844		0.390625		0.244140625

		14		1.8		0.00054		0.443		27		0.443		3.2676062402		0		-3.2676062402		0.5643367919		0		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		15		2		0.0006		0.448				0.448										0		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.5638				0.5638		Slope1-2=		9.724		Slope1-2=		1.749

								A (max)						Slope1-4=		2.096		Slope2-7=		0.000

								28190						Slope1-5=		1.528		Slope1-7=		0.000





спектър

		





		





		



n=0.5

n=1

n=2

n=3



		



n=0.5

n=1

n=1.5

n=2

n=3



		

								4-NC						TV

						Log C		Log A/(Am-A)				Log C		LogA/(Am-A)								4-NC		TV

						-4.6989700043		-1.2143884608				-5.0457574906		-0.6716309248						-5.0457574906				-0.6716309248

						-4.5228787453		-0.5745259084				-4.8239087409		-0.2835824165						-4.8239087409				-0.2835824165

						-4.3010299957		-0.0849819511				-4.6777807053		-0.0274317551						-4.6989700043		-1.2143884608

						-4.15490196		0.2911128338				-4.5228787453		0.3402287043						-4.6777807053				-0.0274317551

						-4		0.8056385721				-4.3467874862		0.7702937346						-4.5228787453		-0.5745259084		0.3402287043

						-3.8239087409		1.5801844222												-4.3467874862				0.7702937346

																				-4.3010299957		-0.0849819511

																				-4.15490196		0.2911128338

																				-4		0.8056385721

																				-3.8239087409		1.5801844222





		





		Input data														Ge(IV)-4-NC-TV-water-chloroform

		n=		2												1 mL Ge(IV) 0.0002 mol/L												R=		TV

		m=		1												0.5 mL 1x10-2  4-NC												CGe=		0.00002

		l=		1												i mL 3.10-3 M TV												C0(R)=		0.0003

		CR0=		0.003												5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.0001

		СM=		0.00002												do 10.0 ml  H2O												l=		1

		Amax=		0.5638

																10 ml CHCl3

																tex=2 min		l =		1

												1		2		3		4		5

		No				Saturation curve				Asmus

				mL TV		C(TV)		A(420 nm)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.03		0.000009		0.099		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037		54537209169.5161		10.73669291

		2		0.05		0.000015		0.193		5.1813471503		4.472135955		20		89.4427191		400		8000		304602000228.143		11.4837327509

		3		0.07		0.000021		0.273		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437		352721211456.46		11.5474315774

		4		0.1		0.00003		0.387		2.5839793282		3.1622776602		10		31.6227766017		100		1000		338361190830.832		11.5293805447

		5		0.15		0.000045		0.482		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963		50485501957.4234		10.7031666786

		6		0.2		0.00006		0.553		1.808318264		2.2360679775		5		11.1803398875		25		125		118737005328.076		11.0745860914

		7		0.3		0.00009		0.568		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		-54745815683.9273		0

		8		0.5		0.00015		0.57		1.7543859649		1.4142135624		2		2.8284271247		4		8		-7659106467.06193		0

		9		0.7		0.00021		0.562		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		10787324028.9825		10.0329137242

		10		1		0.0003		0.56		1.7857142857		1		1		1		1		1		2175492267.46976		9.337557544

				1.5		0.00045		0.559		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963		691642554.133496		8.8398817059

				14		0.0042		0.453		2.2075055188		0.2672612419		0.0714285714		0.0190900887		0.0051020408		0.0003644315		235359.644896404		5.3717320001

				16		0.0048		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.0054		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		127238.776512473		5.1046194844

				20		0.006		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		108612.656511146		5.0358804361

						Amax=		0.5638														AVERIGE=		10.2529143815

						emax=		28190														STDEV=		1.0130468275

																						CONFIDENCE=		0.8105913905

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.2819

																						Amax=		0.5638





		





		Спектър								3/22/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.107		1.066

				370		0.156		0.936

				380		0.26		0.781

				390		0.371		0.599

				400		0.476		0.426

				410		0.542		0.299

				415		0.559		0.245

				420		0.559		0.205

				425		0.546		0.171

				430		0.518		0.143

				440		0.426		0.1

				450		0.31		0.069

				460		0.204		0.047

				470		0.119		0.029

				480		0.063		0.017

				490		0.033		0.009

				500		0.016		0.005

				520		0.004		0

				530		0.002		0





		



Ge-4-NC-TV

4-NC-TV



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b				3/28/17								Aпразна 395 nm

		0		0		0

		0.1		0.14518		0.058		29000				a		b										0.1

		0.5		0.7259		0.288		28800				0.3933305524		0.0019515152										0.104

		0.8		1.16144		0.475		29688		SD(a)		0.0030759932		0.0071283969		SD(b)								0.098

		1		1.4518		0.562		28100		R^2		0.9995109729		0.0130808451		SD(Y)		3 sigma=		0.0392425353				0.1

		1.5		2.1777		0.867		28900										10 sigma=		0.1308084509				0.1

		1.8		2.61324		1.032		28667																0.098

		2		2.9036		1.126		28150										DL (mol/L)=		0.0000013661				0.1

		2.5		3.6295		1.415		28300										DL (mug/mL)=		0.0997698628				0.102

		2.8		4.06504		1.62		28929				2.3060041352

		3		4.3554		1.649		27483										LQ (mol/L)=		0.0000045537				средна ст. На пр. Проба		0.10025

				0				0										LQ (mug/mL)=		0.3325662094

				0				0

				0				0										epsilon		28726				SDblank=		0.0019820624

				0				0										A		72.59

				0				0										Sandell		0.0025269914		mug/cm2		RSD, %=		1.9771196189

				0				0

						Average		28726

						SD		498

						Confidence		325

		Ge(IV)-4-NC-TV-water-chloroform

		i mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1





		



µg mL-1

A



		



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999



		Ge(IV)-4-NC-TV-water-chloroform														3/28/17

		1 mL Ge(IV) 0.0002 mol/L								0.00002

		0.5 mL 1x10-2  4-NC								2.10-4 mol/L

		0.5 mL 3.10-3 M TV								2.10-4 mol/L

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		0		0

		10		0.214

		30		0.46				e=		28087.5

		60		0.562

		120		0.561

		180		0.563

		300		0.561





		



τ, s

A



				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.122		4.0653079212		0.0000491803

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.80		0.000024		0.6		1.4057211088		0.00004				LINEST		Y=aX+b

		1.00		0.00003		0.77		1.1903449941		0.000038961				0.0000035308		0.000035082

		1.20		0.000036		0.941		1.0413744491		0.0000382572		SD(a)		0.0000002338		0.0000005914		SD(b)

		0.80		0.000024		0.669		1.3073220556		0.0000358744		R^2		0.9913061122		0.0000005305		SD(Y)

		1.00		0.00003		0.865		1.1015120734		0.0000346821		Confidence		0.0000002049		0.0000005184

		1.20		0.000036		1.075		0.9529300533		0.0000334884

		1.40		0.000042		1.186		0.8925040742		0.0000354132

						tg a		Slope=		0.0000035308		вх. данни от Linmenu1

						отрез		Intersept=		0.000035082		0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

								e =		28504.635271053				e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								b=		199246089012.359				28089.5584411177		28932.1631941773		415.0768299353		427.5279231243

								log b=		11.2993898054				84727274799.956		16371324652480.1		114518814212.403		16172078563467.7

														10.9280232378		13.2140838209		0.3713665676		1.9146940155

				Определяне на КD и R%

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

				1		0.249		0.255		0.047		0.044		22.44		1.35110886		95.73

				2		0.245		0.26		0.042		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														17.73		1.24		94.50		Average

														4.1742831621		0.0984225567		1.1220517135		SD

														0.151		0.004		0.041		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.54		плюс/минус		1.15

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		



A^(n/n+1)

C*l/A



		





				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.117		4.1803190141		0.0000512821

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.50		0.000015		0.357		1.9871067072		0.0000420168				LINEST		Y=aX+b

		0.60		0.000018		0.437		1.7365170109		0.0000411899				0.0000041815		0.0000338955

		0.80		0.000024		0.6		1.4057211088		0.00004		SD(a)		0.00000009		0.0000002001		SD(b)

		1.00		0.00003		0.77		1.1903449941		0.000038961		R^2		0.9976878689		0.0000002366		SD(Y)

		1.20		0.000036		0.95		1.0347869184		0.0000378947		Confidence		0.0000000667		0.0000001482

		1.40		0.000042		0.869		1.0981293074		0.0000483314

		1.00		0.00003		0.58		1.4378536061		0.0000517241

		1.40		0.000042		1.247		0.8631554778		0.0000336808

												вх. данни от Linmenu1

						tg a		Slope=		0.0000041815		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000338955		0.00000128		дов. интервал на отреза

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

								e =		29502.4584305713				29374.0109045786		29632.0342485185		128.4475259927		129.5758179473				129.01167197

								b=		115897646158.142				55382918420.2143		27935326215678		60514727737.9276		27819428569519.9

								log b=		11.0640746157				10.7433758373		13.4461537472		0.3206987784		2.3820791315				1.351388955

				Определяне на КD и R%

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

				1		0.246		0.255		0.047		0.044		16.58		1.2196718304		94.31

				2		0.251		0.26		0.048		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														15.78		1.20		94.02		Average

														1.1190687266		0.0314269069		0.4132763459		SD

														0.041		0.001		0.015		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.26		плюс/минус		1.35





		





		

		mL Ge		mL TV		VTV/(VTV+VGe)		A420				i mL Ge(IV) 0.0003 mol/L										4/4/17

		0		2		1		0				0.5 mL 1x10-2  4-NC

		0.2		1.8		0.9		0.177				j mL 3.10-4 M TV

		0.4		1.6		0.8		0.354				5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		0.6		1.4		0.7		0.478				do 10.0 ml  H2O

		0.7		1.3		0.65		0.51				10 ml CHCl3

		0.8		1.2		0.6		0.49				tex=2 min		l =		1

		1		1		0.5		0.41

		1.2		0.8		0.4		0.324

		1.4		0.6		0.3		0.241				I + j = 2 mL

		1.8		0.2		0.1		0.077

		2		0		0		0

						Y max=		0.9005297234						SD(Log Kex)=		0.0055249625

						log k		0.00006						Mean value (Log Kex)=		11.75

						Max		0.51						Confidence (Log Kex)=		0.01

						Max(opt)		0.566

								Log Kex(1:2)=		11.76

						Y max=		0.8998242531

						log k		0.00006

						Max		0.512										Max		Max (opt)

						Max(opt)		0.569										0.51		0.569

								Log Kex(1:2)=		11.75								0.507		0.568

																		0.512		0.562

						Y max=		0.9005328597										0.5096666667		0.5663333333		Average

						log k		0.00006										0.0025166115		0.0037859389		SD

						Max		0.507										0.0028477616		0.0042841144		Confidence

						Max(opt)		0.563

								Log Kex(1:2)=		11.76
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		Спектър								4/4/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.131		0.604

				370		0.183		0.523

				380		0.279		0.429

				390		0.387		0.327

				400		0.49		0.233

				410		0.552		0.163

				415		0.566		0.134

				420		0.569		0.112

				425		0.555		0.093

				430		0.525		0.077

				440		0.433		0.053

				450		0.316		0.035

				460		0.209		0.022

				470		0.123		0.012

				480		0.068		0.005

				490		0.037		0

				500		0.017		0

				510		0.008		0

				520		0.003		0



VTV/(V TV+VGe(IV))
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Chart1

		4.1803190141

		2.3820675009

		1.9871067072

		1.7365170109

		1.4057211088

		1.1903449941

		1.0347869184



A–n/(n+1)

(C.l/A)  10–5, mol cm  L–1

5.1282051282

4.4117647059

4.2016806723

4.118993135

4

3.8961038961

3.7894736842



spektyr

		Спектър														3/14/17

		0.1 mL Ge(IV) 0,002 mol/L								C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH = 4 (2M NH4OH + 2M CH3COOH)

		2.9 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

		l, nm				Делта		празна

						Ge(IV)- 4-NC - TV		4-NC-TV

				380		0.243		1.124

				390		0.356		0.898

				400		0.473		0.662

				410		0.553		0.473

				420		0.585		0.334

				430		0.553		0.236

				440		0.469		0.169

				450		0.35		0.116

				460		0.237		0.078

				500		0.025		0.004

								ε =		29250





spektyr

		



Ge(IV)- 4-NC - TV

4-NC-TV



pH

		

		pH - крива								3/15/17

		1 mL Ge(IV) 0.0002 mol/L						C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  i      (2M NH4OH + 2M CH3COOH)

		2.0 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

				pH		Ge(IV) – 4-NC – TV		4-NC – TV

				2		0.059		0.13

				2.5		0.335		0.162

				3		0.507		0.214

				3.5		0.55		0.244

				4		0.55		0.343

				4.5		0.548		0.456

				5		0.462		0.796

				5.5		0.354		1.306

				6		0.21		1.847

						ɛ =		27466.6666666667





pH

		



Ge(IV) – 4-NC – TV

4-NC – TV



Ge-(4-NC)- TV

		

		Влияние на С(4-NC)														3/21/17

		1 mL Ge(IV) 0.0002 mol/L										0.00002

		i mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 4-NC		C(4-NC)		A(420 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		0.02		0.00002		0.032		4.6989700043		1.4948500217		-4.6989700043		-1.2143884608		31.25		7.0710678119		50		353.5533905933		2500		125000

		2		0.03		0.00003		0.117		4.5228787453		0.9318141383		-4.5228787453		-0.5745259084		8.547008547		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		3		0.05		0.00005		0.251		4.3010299957		0.6003262785		-4.3010299957		-0.0849819511		3.984063745		4.472135955		20		89.4427191		400		8000

		4		0.07		0.00007		0.368		4.15490196		0.4341521813		-4.15490196		0.2911128338		2.7173913043		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		5		0.1		0.0001		0.481		4		0.3178549236		-4		0.8056385721		2.079002079		3.1622776602		10		31.6227766017		100		1000

		6		0.15		0.00015		0.542		3.8239087409		0.2660007135		-3.8239087409		1.5801844222		1.8450184502		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		7		0.2		0.0002		0.549		3.6989700043		0.2604276555		-3.6989700043		1.8792343379		1.8214936248		2.2360679775		5		11.1803398875		25		125

		8		0.3		0.0003		0.555		3.5228787453		0.2557070169		-3.5228787453		2.6473829701		1.8018018018		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		9		0.5		0.0005		0.559		3.3010299957		0.2525881921		-3.3010299957		0		1.7889087657		1.4142135624		2		2.8284271247		4		8

		10		0.9		0.0009		0.556		3.0457574906		0.2549252084		-3.0457574906		3.3471347829		1.7985611511		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

				1		0.001		0.555		3		0.2557070169		-3		2.6473829701		1.8018018018		1		1		1		1		1

				2.5		0.0025						0						0		0.632455532		0.4		0.2529822128		0.16		0.064

				3		0.003						0						0		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				10		0.0001		0.451				0.3458234581						2.2172949002		0.316227766		0.1		0.0316227766		0.01		0.001

								0.55625

								A (max)

								27812.5

		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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Komar-Tolmachev-Ge(IV)

		



n=1
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Komar-Tolmachov-obr.

		



Log A/(Am-A)

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

Log [Ai/(Amax-Ai)]

y = 2.0099x + 9.002
R² = 0.9941



Likussar-Boltz

		



n=1

n=2

n=3

l/A, cm

1/Vn, mL-1



спектър

		Влияние на С(TV)																				3/22/17

		1 mL Ge(IV) 0.0002 mol/L												R=		TV

		0.5 mL 1x10-2  4-NC												C Ge=		0.00002

		i mL 3.10-3 M TV												C0(R)=		0.003

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.01

		do 10.0 ml  H2O												l=		1

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Molar ratio method				Bent-French method				Eqilibrium shift method								Asmus method

				mL R		CR		A		CR:CM		A		-Log C		-Log A		Log C		LogA/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.03		0.000009		0.099		0.45		0.048		4.8860566477		1.3187587626		-5.0457574906		-0.6716309248		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		2		0.05		0.000015		0.193		0.75		0.193		4.8239087409		0.714442691		-4.8239087409		-0.2835824165		5.1813471503		4.472135955		20		89.4427191		400		8000

		3		0.07		0.000021		0.273		1.05		0.273		4.6777807053		0.563837353		-4.6777807053		-0.0274317551		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		4		0.1		0.00003		0.387		1.5		0.387		4.5228787453		0.412289035		-4.5228787453		0.3402287043		2.5839793282		3.1622776602		10		31.6227766017		100		1000

		5		0.15		0.000045		0.482		2.25		0.482		4.3467874862		0.3169529618		-4.3467874862		0.7702937346		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		6		0.2		0.00006		0.553		3		0.553		4.2218487496		0.2572748687		-4.2218487496		1.7093013758		1.808318264		2.2360679775		5		11.1803398875		25		125

		7		0.3		0.00009		0.568		4.5		0.568		4.0457574906		0.2456516643		-4.0457574906		0		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		8		0.5		0.00015		0.57		7.5		0.57		3.8239087409		0.2441251443		-3.8239087409		0		1.7543859649		1.4142135624		2		2.8284271247		4		8

		9		0.7		0.00021		0.562		10.5		0.562		3.6777807053		0.2502636844		-3.6777807053		2.4944638105		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		10		1		0.0003		0.56		15		0.56		3.5228787453		0.251811973		-3.5228787453		2.1684044304		1.7857142857		1		1		1		1		1

		11		1.5		0.00045		0.559		22.5		0.559		3.3467874862		0.2525881921		-3.3467874862		2.0661705705		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		12				0				0		0		0		0		0		0		0		0		0		0		0		0

		13		1.6		0.00048		0.454		24		0.454		3.3187587626		0.3429441471		-3.3187587626		0.6164535127		2.2026431718		0.790569415		0.625		0.4941058844		0.390625		0.244140625

		14		1.8		0.00054		0.443		27		0.443		3.2676062402		0		-3.2676062402		0.5643367919		0		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		15		2		0.0006		0.448				0.448										0		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.5638				0.5638		Slope1-2=		9.724		Slope1-2=		1.749

								A (max)						Slope1-4=		2.096		Slope2-7=		0.000

								28190						Slope1-5=		1.528		Slope1-7=		0.000





спектър

		





		





		



n=0.5

n=1

n=2

n=3



		



n=0.5

n=1

n=1.5

n=2

n=3



		

								4-NC						TV

						Log C		Log A/(Am-A)				Log C		LogA/(Am-A)								4-NC		TV

						-4.6989700043		-1.2143884608				-5.0457574906		-0.6716309248						-5.0457574906				-0.6716309248

						-4.5228787453		-0.5745259084				-4.8239087409		-0.2835824165						-4.8239087409				-0.2835824165

						-4.3010299957		-0.0849819511				-4.6777807053		-0.0274317551						-4.6989700043		-1.2143884608

						-4.15490196		0.2911128338				-4.5228787453		0.3402287043						-4.6777807053				-0.0274317551

						-4		0.8056385721				-4.3467874862		0.7702937346						-4.5228787453		-0.5745259084		0.3402287043

						-3.8239087409		1.5801844222												-4.3467874862				0.7702937346

																				-4.3010299957		-0.0849819511

																				-4.15490196		0.2911128338

																				-4		0.8056385721

																				-3.8239087409		1.5801844222





		





		Input data														Ge(IV)-4-NC-TV-water-chloroform

		n=		2												1 mL Ge(IV) 0.0002 mol/L												R=		TV

		m=		1												0.5 mL 1x10-2  4-NC												CGe=		0.00002

		l=		1												i mL 3.10-3 M TV												C0(R)=		0.0003

		CR0=		0.003												5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.0001

		СM=		0.00002												do 10.0 ml  H2O												l=		1

		Amax=		0.5638

																10 ml CHCl3

																tex=2 min		l =		1

												1		2		3		4		5

		No				Saturation curve				Asmus

				mL TV		C(TV)		A(420 nm)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.03		0.000009		0.099		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037		54537209169.5161		10.73669291

		2		0.05		0.000015		0.193		5.1813471503		4.472135955		20		89.4427191		400		8000		304602000228.143		11.4837327509

		3		0.07		0.000021		0.273		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437		352721211456.46		11.5474315774

		4		0.1		0.00003		0.387		2.5839793282		3.1622776602		10		31.6227766017		100		1000		338361190830.832		11.5293805447

		5		0.15		0.000045		0.482		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963		50485501957.4234		10.7031666786

		6		0.2		0.00006		0.553		1.808318264		2.2360679775		5		11.1803398875		25		125		118737005328.076		11.0745860914

		7		0.3		0.00009		0.568		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		-54745815683.9273		0

		8		0.5		0.00015		0.57		1.7543859649		1.4142135624		2		2.8284271247		4		8		-7659106467.06193		0

		9		0.7		0.00021		0.562		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		10787324028.9825		10.0329137242

		10		1		0.0003		0.56		1.7857142857		1		1		1		1		1		2175492267.46976		9.337557544

				1.5		0.00045		0.559		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963		691642554.133496		8.8398817059

				14		0.0042		0.453		2.2075055188		0.2672612419		0.0714285714		0.0190900887		0.0051020408		0.0003644315		235359.644896404		5.3717320001

				16		0.0048		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.0054		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		127238.776512473		5.1046194844

				20		0.006		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		108612.656511146		5.0358804361

						Amax=		0.5638														AVERIGE=		10.2529143815

						emax=		28190														STDEV=		1.0130468275

																						CONFIDENCE=		0.8105913905

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.2819

																						Amax=		0.5638





		





		Спектър								3/22/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.107		1.066

				370		0.156		0.936

				380		0.26		0.781

				390		0.371		0.599

				400		0.476		0.426

				410		0.542		0.299

				415		0.559		0.245

				420		0.559		0.205

				425		0.546		0.171

				430		0.518		0.143

				440		0.426		0.1

				450		0.31		0.069

				460		0.204		0.047

				470		0.119		0.029

				480		0.063		0.017

				490		0.033		0.009

				500		0.016		0.005

				520		0.004		0

				530		0.002		0





		



Ge-4-NC-TV

4-NC-TV



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b				3/28/17								Aпразна 395 nm

		0		0		0

		0.1		0.14518		0.058		29000				a		b										0.1

		0.5		0.7259		0.288		28800				0.3933305524		0.0019515152										0.104

		0.8		1.16144		0.475		29688		SD(a)		0.0030759932		0.0071283969		SD(b)								0.098

		1		1.4518		0.562		28100		R^2		0.9995109729		0.0130808451		SD(Y)		3 sigma=		0.0392425353				0.1

		1.5		2.1777		0.867		28900										10 sigma=		0.1308084509				0.1

		1.8		2.61324		1.032		28667																0.098

		2		2.9036		1.126		28150										DL (mol/L)=		0.0000013661				0.1

		2.5		3.6295		1.415		28300										DL (mug/mL)=		0.0997698628				0.102

		2.8		4.06504		1.62		28929				2.3060041352

		3		4.3554		1.649		27483										LQ (mol/L)=		0.0000045537				средна ст. На пр. Проба		0.10025

				0				0										LQ (mug/mL)=		0.3325662094

				0				0

				0				0										epsilon		28726				SDblank=		0.0019820624

				0				0										A		72.59

				0				0										Sandell		0.0025269914		mug/cm2		RSD, %=		1.9771196189

				0				0

						Average		28726

						SD		498

						Confidence		325

		Ge(IV)-4-NC-TV-water-chloroform

		i mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1





		



µg mL-1

A



		



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999



		Ge(IV)-4-NC-TV-water-chloroform														3/28/17

		1 mL Ge(IV) 0.0002 mol/L								0.00002

		0.5 mL 1x10-2  4-NC								2.10-4 mol/L

		0.5 mL 3.10-3 M TV								2.10-4 mol/L

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		0		0

		10		0.214

		30		0.46				e=		28087.5

		60		0.562

		120		0.561

		180		0.563

		300		0.561





		



τ, s

A



				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.122		4.0653079212		0.0000491803

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.80		0.000024		0.6		1.4057211088		0.00004				LINEST		Y=aX+b

		1.00		0.00003		0.77		1.1903449941		0.000038961				0.0000035308		0.000035082

		1.20		0.000036		0.941		1.0413744491		0.0000382572		SD(a)		0.0000002338		0.0000005914		SD(b)

		0.80		0.000024		0.669		1.3073220556		0.0000358744		R^2		0.9913061122		0.0000005305		SD(Y)

		1.00		0.00003		0.865		1.1015120734		0.0000346821		Confidence		0.0000002049		0.0000005184

		1.20		0.000036		1.075		0.9529300533		0.0000334884

		1.40		0.000042		1.186		0.8925040742		0.0000354132

						tg a		Slope=		0.0000035308		вх. данни от Linmenu1

						отрез		Intersept=		0.000035082		0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

								e =		28504.635271053				e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								b=		199246089012.359				28089.5584411177		28932.1631941773		415.0768299353		427.5279231243

								log b=		11.2993898054				84727274799.956		16371324652480.1		114518814212.403		16172078563467.7

														10.9280232378		13.2140838209		0.3713665676		1.9146940155

				Определяне на КD и R%

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

				1		0.249		0.255		0.047		0.044		22.44		1.35110886		95.73

				2		0.245		0.26		0.042		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														17.73		1.24		94.50		Average

														4.1742831621		0.0984225567		1.1220517135		SD

														0.151		0.004		0.041		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.54		плюс/минус		1.15

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		



A^(n/n+1)

C*l/A



		





				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.117		4.1803190141		0.0000512821

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.50		0.000015		0.357		1.9871067072		0.0000420168				LINEST		Y=aX+b

		0.60		0.000018		0.437		1.7365170109		0.0000411899				0.0000041815		0.0000338955

		0.80		0.000024		0.6		1.4057211088		0.00004		SD(a)		0.00000009		0.0000002001		SD(b)

		1.00		0.00003		0.77		1.1903449941		0.000038961		R^2		0.9976878689		0.0000002366		SD(Y)

		1.20		0.000036		0.95		1.0347869184		0.0000378947		Confidence		0.0000000667		0.0000001482

		1.40		0.000042		0.869		1.0981293074		0.0000483314

		1.00		0.00003		0.58		1.4378536061		0.0000517241

		1.40		0.000042		1.247		0.8631554778		0.0000336808

												вх. данни от Linmenu1

						tg a		Slope=		0.0000041815		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000338955		0.00000128		дов. интервал на отреза

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

								e =		29502.4584305713				29374.0109045786		29632.0342485185		128.4475259927		129.5758179473				129.01167197

								b=		115897646158.142				55382918420.2143		27935326215678		60514727737.9276		27819428569519.9

								log b=		11.0640746157				10.7433758373		13.4461537472		0.3206987784		2.3820791315				1.351388955

				Определяне на КD и R%

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

				1		0.246		0.255		0.047		0.044		16.58		1.2196718304		94.31

				2		0.251		0.26		0.048		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														15.78		1.20		94.02		Average

														1.1190687266		0.0314269069		0.4132763459		SD

														0.041		0.001		0.015		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.26		плюс/минус		1.35

						4.1803190141		5.1282051282

						2.3820675009		4.4117647059

						1.9871067072		4.2016806723

						1.7365170109		4.118993135

						1.4057211088		4

						1.1903449941		3.8961038961

						1.0347869184		3.7894736842





		





		





		

		mL Ge		mL TV		VTV/(VTV+VGe)		A420				i mL Ge(IV) 0.0003 mol/L										4/4/17

		0		2		1		0				0.5 mL 1x10-2  4-NC

		0.2		1.8		0.9		0.177				j mL 3.10-4 M TV

		0.4		1.6		0.8		0.354				5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		0.6		1.4		0.7		0.478				do 10.0 ml  H2O

		0.7		1.3		0.65		0.51				10 ml CHCl3

		0.8		1.2		0.6		0.49				tex=2 min		l =		1

		1		1		0.5		0.41

		1.2		0.8		0.4		0.324

		1.4		0.6		0.3		0.241				I + j = 2 mL

		1.8		0.2		0.1		0.077

		2		0		0		0

						Y max=		0.9005297234						SD(Log Kex)=		0.0055249625

						log k		0.00006						Mean value (Log Kex)=		11.75

						Max		0.51						Confidence (Log Kex)=		0.01

						Max(opt)		0.566

								Log Kex(1:2)=		11.76

						Y max=		0.8998242531

						log k		0.00006

						Max		0.512										Max		Max (opt)

						Max(opt)		0.569										0.51		0.569

								Log Kex(1:2)=		11.75								0.507		0.568

																		0.512		0.562

						Y max=		0.9005328597										0.5096666667		0.5663333333		Average

						log k		0.00006										0.0025166115		0.0037859389		SD

						Max		0.507										0.0028477616		0.0042841144		Confidence

						Max(opt)		0.563

								Log Kex(1:2)=		11.76





		



A



		Спектър								4/4/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.131		0.604

				370		0.183		0.523

				380		0.279		0.429

				390		0.387		0.327

				400		0.49		0.233

				410		0.552		0.163

				415		0.566		0.134

				420		0.569		0.112

				425		0.555		0.093

				430		0.525		0.077

				440		0.433		0.053

				450		0.316		0.035

				460		0.209		0.022

				470		0.123		0.012

				480		0.068		0.005

				490		0.037		0

				500		0.017		0

				510		0.008		0

				520		0.003		0



VTV/(V TV+VGe(IV))
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Ge-4-NC-TV
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Ge(IV) – 4-NC – TV

4-NC – TV
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spektyr

		Спектър														3/14/17

		0.1 mL Ge(IV) 0,002 mol/L								C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH = 4 (2M NH4OH + 2M CH3COOH)

		2.9 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

		l, nm				Делта		празна

						Ge(IV)- 4-NC - TV		4-NC-TV

				380		0.243		1.124

				390		0.356		0.898

				400		0.473		0.662

				410		0.553		0.473

				420		0.585		0.334

				430		0.553		0.236

				440		0.469		0.169

				450		0.35		0.116

				460		0.237		0.078

				500		0.025		0.004

								ε =		29250





spektyr

		



Ge(IV)- 4-NC - TV

4-NC-TV



pH

		

		pH - крива								3/15/17

		1 mL Ge(IV) 0.0002 mol/L						C(Ge) =		0.00002

		1 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  i      (2M NH4OH + 2M CH3COOH)

		2.0 ml  H2O

		10 ml CHCl3

		tex=2 min, l=1 cm

				pH		ΔA		празна

				2		0.059		0.13

				2.5		0.335		0.162

				3		0.507		0.214

				3.5		0.55		0.244

				4		0.55		0.343

				4.5		0.548		0.456

				5		0.462		0.796

				5.5		0.354		1.306

				6		0.21		1.847

						ɛ =		27466.6666666667





pH

		



ΔA

празна



Ge-(4-NC)- TV

		

		Влияние на С(4-NC)														3/21/17

		1 mL Ge(IV) 0.0002 mol/L										0.00002

		i mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL 4-NC		C(4-NC)		A(420 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		0.02		0.00002		0.032		4.6989700043		1.4948500217		-4.6989700043		-1.2143884608		31.25		7.0710678119		50		353.5533905933		2500		125000

		2		0.03		0.00003		0.117		4.5228787453		0.9318141383		-4.5228787453		-0.5745259084		8.547008547		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		3		0.05		0.00005		0.251		4.3010299957		0.6003262785		-4.3010299957		-0.0849819511		3.984063745		4.472135955		20		89.4427191		400		8000

		4		0.07		0.00007		0.368		4.15490196		0.4341521813		-4.15490196		0.2911128338		2.7173913043		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		5		0.1		0.0001		0.481		4		0.3178549236		-4		0.8056385721		2.079002079		3.1622776602		10		31.6227766017		100		1000

		6		0.15		0.00015		0.542		3.8239087409		0.2660007135		-3.8239087409		1.5801844222		1.8450184502		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		7		0.2		0.0002		0.549		3.6989700043		0.2604276555		-3.6989700043		1.8792343379		1.8214936248		2.2360679775		5		11.1803398875		25		125

		8		0.3		0.0003		0.555		3.5228787453		0.2557070169		-3.5228787453		2.6473829701		1.8018018018		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		9		0.5		0.0005		0.559		3.3010299957		0.2525881921		-3.3010299957		0		1.7889087657		1.4142135624		2		2.8284271247		4		8

		10		0.9		0.0009		0.556		3.0457574906		0.2549252084		-3.0457574906		3.3471347829		1.7985611511		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

				1		0.001		0.555		3		0.2557070169		-3		2.6473829701		1.8018018018		1		1		1		1		1

				2.5		0.0025						0						0		0.632455532		0.4		0.2529822128		0.16		0.064

				3		0.003						0						0		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

				10		0.0001		0.451				0.3458234581						2.2172949002		0.316227766		0.1		0.0316227766		0.01		0.001

								0.55625

								A (max)

								27812.5

		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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Likussar-Boltz

		



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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		Влияние на С(TV)																				3/22/17

		1 mL Ge(IV) 0.0002 mol/L												R=		TV

		0.5 mL 1x10-2  4-NC												C Ge=		0.00002

		i mL 3.10-3 M TV												C0(R)=		0.003

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.01

		do 10.0 ml  H2O												l=		1

		10 ml CHCl3

		tex=2 min		l =		1

		No				Saturation curve				Molar ratio method				Bent-French method				Eqilibrium shift method								Asmus method

				mL R		CR		A		CR:CM		A		-Log C		-Log A		Log C		LogA/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.03		0.000009		0.099		0.45		0.048		4.8860566477		1.3187587626		-5.0457574906		-0.6716309248		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037

		2		0.05		0.000015		0.193		0.75		0.193		4.8239087409		0.714442691		-4.8239087409		-0.2835824165		5.1813471503		4.472135955		20		89.4427191		400		8000

		3		0.07		0.000021		0.273		1.05		0.273		4.6777807053		0.563837353		-4.6777807053		-0.0274317551		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		4		0.1		0.00003		0.387		1.5		0.387		4.5228787453		0.412289035		-4.5228787453		0.3402287043		2.5839793282		3.1622776602		10		31.6227766017		100		1000

		5		0.15		0.000045		0.482		2.25		0.482		4.3467874862		0.3169529618		-4.3467874862		0.7702937346		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		6		0.2		0.00006		0.553		3		0.553		4.2218487496		0.2572748687		-4.2218487496		1.7093013758		1.808318264		2.2360679775		5		11.1803398875		25		125

		7		0.3		0.00009		0.568		4.5		0.568		4.0457574906		0.2456516643		-4.0457574906		0		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		8		0.5		0.00015		0.57		7.5		0.57		3.8239087409		0.2441251443		-3.8239087409		0		1.7543859649		1.4142135624		2		2.8284271247		4		8

		9		0.7		0.00021		0.562		10.5		0.562		3.6777807053		0.2502636844		-3.6777807053		2.4944638105		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		10		1		0.0003		0.56		15		0.56		3.5228787453		0.251811973		-3.5228787453		2.1684044304		1.7857142857		1		1		1		1		1

		11		1.5		0.00045		0.559		22.5		0.559		3.3467874862		0.2525881921		-3.3467874862		2.0661705705		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		12				0				0		0		0		0		0		0		0		0		0		0		0		0

		13		1.6		0.00048		0.454		24		0.454		3.3187587626		0.3429441471		-3.3187587626		0.6164535127		2.2026431718		0.790569415		0.625		0.4941058844		0.390625		0.244140625

		14		1.8		0.00054		0.443		27		0.443		3.2676062402		0		-3.2676062402		0.5643367919		0		0.7453559925		0.5555555556		0.4140866625		0.3086419753		0.1714677641

		15		2		0.0006		0.448				0.448										0		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.5638				0.5638		Slope1-2=		9.724		Slope1-2=		1.749

								A (max)						Slope1-4=		2.096		Slope2-7=		0.000

								28190						Slope1-5=		1.528		Slope1-7=		0.000





		





		





		



n=0.5

n=1

n=2

n=3



		



n=0.5

n=1

n=1.5

n=2

n=3



		Input data														Ge(IV)-4-NC-TV-water-chloroform

		n=		2												1 mL Ge(IV) 0.0002 mol/L												R=		TV

		m=		1												0.5 mL 1x10-2  4-NC												CGe=		0.00002

		l=		1												i mL 3.10-3 M TV												C0(R)=		0.0003

		CR0=		0.003												5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)												C 4-NC=		0.0001

		СM=		0.00002												do 10.0 ml  H2O												l=		1

		Amax=		0.5638

																10 ml CHCl3

																tex=2 min		l =		1

												1		2		3		4		5

		No				Saturation curve				Asmus

				mL TV		C(TV)		A(420 nm)		l/A		n=0.5		n=1		n=1.5		n=2		n=3		b		Log b

		1		0.03		0.000009		0.099		10.101010101		5.7735026919		33.3333333333		192.4500897299		1111.1111111111		37037.037037037		54537209169.5161		10.73669291

		2		0.05		0.000015		0.193		5.1813471503		4.472135955		20		89.4427191		400		8000		304602000228.143		11.4837327509

		3		0.07		0.000021		0.273		3.663003663		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437		352721211456.46		11.5474315774

		4		0.1		0.00003		0.387		2.5839793282		3.1622776602		10		31.6227766017		100		1000		338361190830.832		11.5293805447

		5		0.15		0.000045		0.482		2.0746887967		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963		50485501957.4234		10.7031666786

		6		0.2		0.00006		0.553		1.808318264		2.2360679775		5		11.1803398875		25		125		118737005328.076		11.0745860914

		7		0.3		0.00009		0.568		1.7605633803		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037		-54745815683.9273		0

		8		0.5		0.00015		0.57		1.7543859649		1.4142135624		2		2.8284271247		4		8		-7659106467.06193		0

		9		0.7		0.00021		0.562		1.7793594306		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		10787324028.9825		10.0329137242

		10		1		0.0003		0.56		1.7857142857		1		1		1		1		1		2175492267.46976		9.337557544

				1.5		0.00045		0.559		1.7889087657		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963		691642554.133496		8.8398817059

				14		0.0042		0.453		2.2075055188		0.2672612419		0.0714285714		0.0190900887		0.0051020408		0.0003644315		235359.644896404		5.3717320001

				16		0.0048		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.0054		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		127238.776512473		5.1046194844

				20		0.006		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		108612.656511146		5.0358804361

						Amax=		0.5638														AVERIGE=		10.2529143815

						emax=		28190														STDEV=		1.0130468275

																						CONFIDENCE=		0.8105913905

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.2819

																						Amax=		0.5638





		





		Спектър								3/22/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		1 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge-4-NC-TV		4-NC-TV

				360		0.107		1.066

				370		0.156		0.936

				380		0.26		0.781

				390		0.371		0.599

				400		0.476		0.426

				410		0.542		0.299

				415		0.559		0.245

				420		0.559		0.205

				425		0.546		0.171

				430		0.518		0.143

				440		0.426		0.1

				450		0.31		0.069

				460		0.204		0.047

				470		0.119		0.029

				480		0.063		0.017

				490		0.033		0.009

				500		0.016		0.005

				520		0.004		0

				530		0.002		0





		



Ge-4-NC-TV

4-NC-TV



		mLMo(VI)		mug/mL Mo		A		epsilon				Y=aX+b				3/28/17								Aпразна 395 nm

		0		0		0

		0.1		0.14518		0.058		29000				a		b										0.1

		0.5		0.7259		0.288		28800				0.3933305524		0.0019515152										0.104

		0.8		1.16144		0.475		29688		SD(a)		0.0030759932		0.0071283969		SD(b)								0.098

		1		1.4518		0.562		28100		R^2		0.9995109729		0.0130808451		SD(Y)		3 sigma=		0.0392425353				0.1

		1.5		2.1777		0.867		28900										10 sigma=		0.1308084509				0.1

		1.8		2.61324		1.032		28667																0.098

		2		2.9036		1.126		28150										DL (mol/L)=		0.0000013661				0.1

		2.5		3.6295		1.415		28300										DL (mug/mL)=		0.0997698628				0.102

		2.8		4.06504		1.62		28929				2.3060041352

		3		4.3554		1.649		27483										LQ (mol/L)=		0.0000045537				средна ст. На пр. Проба		0.10025

				0				0										LQ (mug/mL)=		0.3325662094

				0				0

				0				0										epsilon		28726				SDblank=		0.0019820624

				0				0										A		72.59

				0				0										Sandell		0.0025269914		mug/cm2		RSD, %=		1.9771196189

				0				0

						Average		28726

						SD		498

						Confidence		325

		Ge(IV)-4-NC-TV-water-chloroform

		i mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1





		



µg mL-1

A



		



CMo(VI), µg mL-1

A

y = 0,2254x + 0,0017
R² = 0,999



		Ge(IV)-4-NC-TV-water-chloroform														3/28/17

		1 mL Ge(IV) 0.0002 mol/L								0.00002

		0.5 mL 1x10-2  4-NC								2.10-4 mol/L

		0.5 mL 3.10-3 M TV								2.10-4 mol/L

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		0		0

		10		0.214

		30		0.46				e=		28087.5

		60		0.562

		120		0.561

		180		0.563

		300		0.561





		



τ, s

A



				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.122		4.0653079212		0.0000491803

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.80		0.000024		0.6		1.4057211088		0.00004				LINEST		Y=aX+b

		1.00		0.00003		0.77		1.1903449941		0.000038961				0.0000035308		0.000035082

		1.20		0.000036		0.941		1.0413744491		0.0000382572		SD(a)		0.0000002338		0.0000005914		SD(b)

		0.80		0.000024		0.669		1.3073220556		0.0000358744		R^2		0.9913061122		0.0000005305		SD(Y)

		1.00		0.00003		0.865		1.1015120734		0.0000346821		Confidence		0.0000002049		0.0000005184

		1.20		0.000036		1.075		0.9529300533		0.0000334884

		1.40		0.000042		1.186		0.8925040742		0.0000354132

						tg a		Slope=		0.0000035308		вх. данни от Linmenu1

						отрез		Intersept=		0.000035082		0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

								e =		28504.635271053				e+, b+, logb+		e-, b-, logb-		Confidence limits (+/-)

								b=		199246089012.359				28089.5584411177		28932.1631941773		415.0768299353		427.5279231243

								log b=		11.2993898054				84727274799.956		16371324652480.1		114518814212.403		16172078563467.7

														10.9280232378		13.2140838209		0.3713665676		1.9146940155

				Определяне на КD и R%

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

				1		0.249		0.255		0.047		0.044		22.44		1.35110886		95.73

				2		0.245		0.26		0.042		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														17.73		1.24		94.50		Average

														4.1742831621		0.0984225567		1.1220517135		SD

														0.151		0.004		0.041		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.54		плюс/минус		1.15

				abscissa		ordinate

				10.8449606138		18.5714285714

				5.1325639098		12.0930232558

				3.2459059081		9.1228070175

				2.2565865192		7.0508474576

				1.9367968061		7.0080862534

				1.568633474		6.1296660118

				1.3073220556		6.2182361734

				1.1015120734		6.0115606936

				0.9529300533		5.8046511628





		



A^(n/n+1)

C*l/A



		





				Komar-Tolmachev										Experimental conditions:						3/29/16

				Input data				calculated						i mL Ge(IV) 0.0003 mol/L

				n=		2								0.5 mL 1x10-2  4-NC

				l=		1								2 x i mL 3.10-4 M TV

				С=		0.0003								5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

														do 10.0 ml  H2O

		mL Mo(VI)		C{Mo(VI)}		A		abscissa		ordinate				10 ml CHCl3

														tex=2 min		l =		1

		0.20		0.000006		0.117		4.1803190141		0.0000512821

		0.40		0.000012		0.272		2.3820675009		0.0000441176

		0.50		0.000015		0.357		1.9871067072		0.0000420168				LINEST		Y=aX+b

		0.60		0.000018		0.437		1.7365170109		0.0000411899				0.0000041815		0.0000338955

		0.80		0.000024		0.6		1.4057211088		0.00004		SD(a)		0.00000009		0.0000002001		SD(b)

		1.00		0.00003		0.77		1.1903449941		0.000038961		R^2		0.9976878689		0.0000002366		SD(Y)

		1.20		0.000036		0.95		1.0347869184		0.0000378947		Confidence		0.0000000667		0.0000001482

		1.40		0.000042		0.869		1.0981293074		0.0000483314

		1.00		0.00003		0.58		1.4378536061		0.0000517241

		1.40		0.000042		1.247		0.8631554778		0.0000336808

												вх. данни от Linmenu1

						tg a		Slope=		0.0000041815		0.000000667		дов. интервал на tg a

						отрез		Intersept=		0.0000338955		0.00000128		дов. интервал на отреза

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

								e =		29502.4584305713				29374.0109045786		29632.0342485185		128.4475259927		129.5758179473				129.01167197

								b=		115897646158.142				55382918420.2143		27935326215678		60514727737.9276		27819428569519.9

								log b=		11.0640746157				10.7433758373		13.4461537472		0.3206987784		2.3820791315				1.351388955

				Определяне на КD и R%

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

				1		0.246		0.255		0.047		0.044		16.58		1.2196718304		94.31

				2		0.251		0.26		0.048		0.043		14.50		1.1613680022		93.55

				3		0.241		0.251		0.046		0.044		16.25		1.2108533653		94.20

														15.78		1.20		94.02		Average

														1.1190687266		0.0314269069		0.4132763459		SD

														0.041		0.001		0.015		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				12.26		плюс/минус		1.35





		





		

		mL Ge		mL TV		VTV/(VTV+VGe)		A420				i mL Ge(IV) 0.0003 mol/L										4/4/17

		0		2		1		0				0.5 mL 1x10-2  4-NC

		0.2		1.8		0.9		0.177				j mL 3.10-4 M TV

		0.4		1.6		0.8		0.354				5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		0.6		1.4		0.7		0.478				do 10.0 ml  H2O

		0.7		1.3		0.65		0.51				10 ml CHCl3

		0.8		1.2		0.6		0.49				tex=2 min		l =		1

		1		1		0.5		0.41

		1.2		0.8		0.4		0.324

		1.4		0.6		0.3		0.241				I + j = 2 mL

		1.8		0.2		0.1		0.077

		2		0		0		0

						Y max=		0.9005297234						SD(Log Kex)=		0.0055249625

						log k		0.00006						Mean value (Log Kex)=		11.75

						Max		0.51						Confidence (Log Kex)=		0.01

						Max(opt)		0.566

								Log Kex(1:2)=		11.76

						Y max=		0.8998242531

						log k		0.00006

						Max		0.512										Max		Max (opt)

						Max(opt)		0.569										0.51		0.569

								Log Kex(1:2)=		11.75								0.507		0.568

																		0.512		0.562

						Y max=		0.9005328597										0.5096666667		0.5663333333		Average

						log k		0.00006										0.0025166115		0.0037859389		SD

						Max		0.507										0.0028477616		0.0042841144		Confidence

						Max(opt)		0.563

								Log Kex(1:2)=		11.76





		



A



		Спектър								4/4/17

		1 mL Ge(IV) 0.0002 mol/L

		0.5 mL 1x10-2  4-NC

		0.5 mL 3.10-3 M TV

		5 mL  bufer pH =  4    (2M NH4OH + 2M CH3COOH)

		do 10.0 ml  H2O

		10 ml CHCl3

		tex=2 min		l =		1

		l, nm				Делта		празна

						Ge(IV) – 4-NC – TV		4-NC – TV

				360		0.131		0.604

				370		0.183		0.523

				380		0.279		0.429

				390		0.387		0.327

				400		0.49		0.233

				410		0.552		0.163

				415		0.566		0.134

				420		0.569		0.112

				425		0.555		0.093

				430		0.525		0.077

				440		0.433		0.053

				450		0.316		0.035

				460		0.209		0.022

				470		0.123		0.012

				480		0.068		0.005

				490		0.037		0

				500		0.017		0

				510		0.008		0

				520		0.003		0



VTV/(V TV+VGe(IV))



		



Ge(IV) – 4-NC – TV

4-NC – TV



		



Ge(IV) – 4-NC – TV

4-NC – TV
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