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Abstract

The complex formation of the ion-pair formed between the anionic chelate of Ge(IV)‒4-Nitrocatechol (4-NC) and the cation of 1,4-Diphenyl-3-(phenylamino)-1H-1,2,4-triazole (Nitron, Nt) in the liquid-liquid extraction system Ge(IV)‒4-NC‒Nt‒H2O‒CHCl3 was studied by spectrophotometry. The optimum extraction-spectrophotometric conditions for the complex formation were established. The validity of Beer’s law was checked and some analytical characteristics of the system were calculated. The effect of co-existing ions and reagents on the process of complex formation was investigated. The association process in aqueous phase and the extraction equilibria were studied and quantitatively characterized. The following key constants of the processes were calculated: association constant, distribution constant, extraction constant and recovery factor. The molar ratio of the reagents was determined by independent methods. A reaction scheme and a general formula of the complex were suggested.
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1. Introduction
The germanium and its compounds are widely used in various important areas of technology, science, and medicine. Germanium is present in all living plant and animal matter in micro-trace quantities and it is essential from a biochemical point of view. The germanium is relatively less toxic compared to many other metals. The accumulation of relatively high doses of germanium (milligram order germanium per 1 g tissue) causes severe poisoning, including impairments in kidney, nerves, muscles. On The other hand, germanium deficiency can lead to seriously hematologic disorders and tumor formation. Pharmaceutical preparations, containing germanium are effectively applied in treatment of a wide range of serious afflictions, including cancer, arthritis, osteoporosis and acute renal failure. 1-8
The germanium is a third row post-transition metal and its chemistry has developed considerably in the recent years, which is indicated by the large number of publications in the scientific literature. Germanium(IV) 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. The complexes of germanium with chelate formation ligands, containing O, N and S donor atoms have diverse industrial, biological, pharmacological and medical applications. 9-17 Germanium(IV) gives colored chelates with aromatic compounds, containing two or more hydroxyl groups in o-position relative to each other. The colored anionic chelates of Ge(IV) form ion-associated complexes with bulky organic cations, like tetradecyl(trihexyl)phosphonium methyltrioctylammonium, tetrazolium, cetylpyridinium, cetyltrimethylammonium, tetraphenylammonium, tetraphenylarsonium.18-25
Nitron (Nt) (1,4-Diphenyl-3-(phenylamino)-1H-1,2,4-triazole) is an organic compound, containing a quaternary nitrogen atom included in a five-membered ring. 26 The structure and properties of the nitron determine its ability to form ion-associated complexes with anionic chelates of metals. The bulky hydrophobic organic substituents in the molecule of the nitron increase the extractability of the ion-associated complexes. The presence of a quaternary nitrogen atom in the molecule of the nitron determines the ability to form ionic associates with chelates of metals in aqueous phase without protonation, as opposed to the amines.27-30 Nitron is an important reagent for the determination of nitrates, perchlorates, borates, or traces of gold. 31-34
The liquid-liquid extraction is a part of the chemistry of the solutions and the coordination compounds. It is applied to study the processes of complex formation and the extraction equilibria. The extraction spectrophotometry is a relatively simple, convenient, rapid to perform and inexpensive method for preparation and characterization of new complex compounds as well as for their application in the chemical analysis.35-38
The aim of this research was to study spectrophotometrically the extraction equilibria of the complex formation of the ion-pair formed between the anionic chelate of Ge(IV)‒4-Nitrocatechol (4-NC) and the cation of 1,4-Diphenyl-3-(phenylamino)-1H-1,2,4-triazole (Nitron, Nt) in the liquid-liquid system Ge(IV)–4-NC–Nt–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.

1,4-Diphenyl-3-(phenylamino)-1H-1,2,4-triazole (Nitron, Nt) (95%, Alfa Aesar GmbH & Co KG, Germany): A chloroform 3.4×10‒4 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
The required aliquots of the solutions of Ge(IV), 4-NC and buffer needed to adjust the pH of the aqueous phase were introduced into 250 cm3 separatory funnels. The resulting solutions were diluted with distilled water to a total volume of 10 cm3. A required aliquot of a chloroform solution of Nitron was added and then the organic phase was brought up to 10 cm3 with chloroform. The funnels were shaken for a defined time. A portion of the organic extract was filtered through a filter paper into a 1 cm cell and its absorbance was measured against a blank run in parallel.
2.3. Procedure for Determination of the Distribution Constant
The distribution constant (KD) was determined from the ratio KD = A1/(A3–A1), where A1 and A3 are the absorbance (measured against blanks) obtained after a single and triple extraction, respectively. The single extraction and the first stage of the triple extraction were performed under the optimum conditions for complex formation (Table 1, column 1). The organic layers were transferred into 25 cm3 calibrated flasks and the flask from the single extraction was brought to volume with chloroform. The second stage of the triple extraction was performed by adding 7 cm3 of chloroform to the aqueous phase that remained after the first stage. After extraction, the obtained extract was added to this first stage of the triple extraction. The third stage of the triple extraction was performed in the same manner as for the second stage and the extract was added to those of the first two stages. The volume of the flask was brought to the mark with chloroform. The calibrated flasks were shaken before the spectrophotometric measurements. 30
3. Results and Discussion

3.1. Optimum Extraction-Spectrophotometric Conditions
The absorption spectrum of the extract of the studied ion-pair formed between the anionic chelate of Ge(IV) with 4-NC and nitronium cation in CHCl3 was characterized by an absorption maximum in the visible range (λmax = 405 nm) (Figure 1). The influence of the acidity of the aqueous phase on the extraction of the anionic chelate Ge(IV)‒4-NC into the organic phase in the form of an ion-pair with the nitronium cation was investigated. The maximum and constant extraction of the ion-associated complex is achieved in the pH range from 3.0 to 4.5. Acetate buffer solution with pH = 4.0 was used in all further experiments. The results showed that the extraction equilibrium is achieved for shaking time of not less than 60 s. A longer shaking time did not affect the absorbance. The experiments were performed for 2 min. The concentrations of the reagents are the most important factor influencing the extraction equilibria. The chelate formation of Ge(IV)‒4-NC requires 15.0–fold excess of 4-NC (C4-NC  ≥ 3.0×10–4 mol L–1) and 5.1–fold excess of Nitron (CNt ≥ 1.0×10–4 mol L–1) for maximum association and extraction. The optimum experimental conditions for the extraction of the ion-associated complex are summarized in Table 1, column 1.
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Figure 1. Absorption spectra of the complex Ge(IV)‒4-NC‒Nt

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

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

CNt = 1.7 × 10‒4 mol L–1; pH = 4.0; λ = 405 nm; τ = 2 min

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 = 0.3807 X + 0.0483 with a correlation coefficient squared 0.9982. Under the optimum conditions for complex formation, the linearity is observed for concentrations up to 5.81 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–Nt–H2O–CHCl3
	Optimum Conditions
	Analytical Characteristic

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

(2.98 ± 0.11) × 104 L mol–1cm–1

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

(3.09 ± 0.25) × 104 L mol–1cm–1

	Volume of the organic phase 10 cm3
	Sandell’s sensitivity (SS)  2.43 ng cm‒2

	pH of the aqueous phase 3.0÷4.5
	Adherence to Beer’s law

up to 5.81 μg cm‒3

	Shaking time (τ) 2 min
	Relative standard deviation (RSD)  1.01%

	Concentration of 4-NC ≥3.0×10–4 mol L–1
	Limit of detection (LOD)  0.34 μg cm‒3

	Concentration of Nt ≥1.0 × 10–4 mol L‒1
	Limit of quantification (LOQ)  1.13 μg cm‒3


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

The effect of various co-existing ions and reagents on the process of complex formation of the ion-pair formed between the anionic chelate Ge(IV)–4-NC and nitronium cation was studied under optimum extraction conditions (Table 1, column 1). The concentration of Ge(IV) in the presence of the co-existing ions and reagents was determined from the sequence of Beer’s law. A deviation of ±3% from the absorbance of the ion-associate in the absence of co-existing ions was accepted as an interfering effect. The results are presented in Table 2. From them, it can be concluded that most of the ions studied do not interfere, but some of them, like Br‒, F─, I‒, C6H5O72‒, NO3‒, C2O42─ and complexone III in concentrations higher than the indicated ones, hinder the extraction of Ge(IV) as an associated complex with 4-NC and Nitron. The extraction equilibrium is hindered by Al(III), Cr(III), Cr(VI), Fe(III), Mo(VI), W(VI) and V(V). The interfering ions can be masked or removed from the extraction system to avoid this. Our investigations as well as the studies published in the literature show that the some of the co-existing ions, like Al(III), Cr(III) and Fe(III) can be removed by their pre-precipitation with OH at pH = 11. The co-existing ions, like Mo(VI) and W(VI) can be masked with added L-ascorbic acid, Complexone III, C6H5O72‒ or C2O42─ in concentrations lower than the indicated.39 Vanadium(V) can be co-precipitated with Fe(III) in alkali medium.40
Table 2. Effect of co-existing ions and reagents on the complex formation
of the ion-associate Ge(IV)–4-NC–Nt for extraction in the presence of 14 μg Ge(IV) 

	Co-existing ion

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

	Na+
	10000
	14.30
	102.14

	K+
	10000
	13.75
	98.21

	Cu2+
	10000
	14.23
	101.64

	Zn2+
	10000
	14.38
	102.71

	Cd2+
	10000
	13.92
	99.43

	Ni2+
	10000
	14.09
	100.64

	Mn2+
	10000
	14.19
	101.36

	Co2+
	10000
	13.66
	97.57

	Al3+
	20
	
	interference

	Cr3+
	20
	
	interference

	Fe3+
	20
	
	interference

	V(V)
	10
	
	interference

	Cr(VI)
	30
	
	interference

	W(VI)
	20
	
	interference

	Mo(VI)
	30
	
	interference

	F─
	100
	14.31
	102.21

	Cl─
	10000
	14.18
	101.29

	Br─
	3500
	14.39
	102.79

	I─
	5000
	14.26
	101.86

	NO3─
	2500
	13.83
	98.79

	PO43─
	10000
	13.97
	99.79

	C2O42─
	500
	14.37
	102.64

	C6H5O73─
	400
	13.72
	98.00

	Complexone ІІІ
	3000
	14.38
	102.71

	L- Ascorbic acid
	10000
	13.80
	98.57


3.4. Molar Ratios of the Complex, Reaction Scheme and Suggested General Formula
The molar ratios of the complex were determined by three independent methods. The straight-line method of Asmus and the mobile equilibrium method were applied to prove the molar ratios Ge(IV):4-NC and Ge(IV):Nt.41 The results from the application of these methods are shown in Figures 2÷4, respectively. On the basis of the results it can be concluded that Ge(IV), 4-NC and Nitron interact in molar ratio 1:3:2. The application of the method of continuous variations confirmed the molar ratio Ge(IV):Nt = 1:2 (Figure 5).41
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Figure 2. Determination of the molar ratio (n) Ge(IV):4-NC

by the method of Asmus

CGe(IV) = 2.0 × 10‒5 mol L–1; CNt = 1.7 × 10‒4 mol L–1;

pH = 4.0; λ = 405 nm; τ = 2 min
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Figure 3. Determination of the molar ratio (n) Ge(IV):Nt

by the method of Asmus

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

pH = 4.0; λ = 405 nm; τ = 2 min
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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):Nt;

CGe(IV) = 2.0 × 10‒5 mol L–1;

pH = 4.0; λ = 405 nm; τ = 2 min

▲ Ge(IV) : 4-NC, CNt = 1.7 × 10–4 mol L–1;

● Ge(IV) : Nt, C4-NC = 5.0 × 10–4 mol L–1
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Figure 5. Determination of the molar ratio (n) Ge(IV):Nt

by the method of continuous variations

CGe(IV) + CNt = 1.0 × 10−3 mol L–1; C4-NC = 5.0 × 10–4 mol L–1;
pH = 4.0; λ = 405 nm; τ = 2 min
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‒. 9 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:Nt = 1:3:2. Therefore, the complex formation of anionic chelate Ge(IV)‒4-NC can be given by equation (1):

[GeO2(OH)2]2‒  +  3 (HO)2C6H3(NO2)  →  {Ge[O2C6H3(NO2)]3}2‒  +  4 H2O

(1)

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

2 (Nt)+(aq)  +  {Ge[O2C6H3(NO2)]3}2‒(aq)   [image: image6.emf]
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Hence, the ion-pair formed between the anionic chelate of Ge(IV)‒4-NC and the nitronium cation can be represented by the general formula (Nt)2{Ge[O2C6H3(NO2)]3}.
3.5. Extraction Equilibria, True Molar Absorptivity and Recovery Factor
The association process in aqueous phase and the extraction equilibria were investigated and quantitatively characterized with respect to the following key constants: association constant, distribution constant, extraction constant and recovery factor.
The association constant β was determined by the method of Komar-Tolmachev from equation (5).41
β = (l /n)n / [ε (tg α)n+1]






(5)

where l is the cuvette thickness (l = 1 cm); n ‒the molar ratio between the components independently determined (e.g. by the mobile equilibrium method, the straight-line method of Asmus or the method of continuous variations) (n = 2), ε ‒ the true molar absorptivity.
The true molar absorptivity ε was determined by the method of Komar-Tolmachev (Figure 6) from the equation of a straight line Y = 2.1644 X + 3.2386 (ε = 1 / (b × 10−5) and its value is given in Table 1, column 2.41
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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; CNt = 2 CGe(IV) mol L–1;

C4-NC = 5.0 × 10‒4 mol L–1;

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

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

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

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

R% = 100 KD / (KD + 1)






(7)

The extraction constant Kex was calculated by two independent methods:

(i) log Kex = log KD + log β 





(8)

where β was determined by the method of Komar-Tolmachev.
(ii) the method of Likussar-Boltz:42
The method uses the data from the method of continuous variations (Figure 5). The extraction constant Kex was calculated by the equation of Likussar-Boltz for molar ratio 1:2 (equation 9):

log Kex = 0,3522 – 2 log K  +  log Ymax  –  3 log (1–Ymax)


(9)

where K is the total concentration of reagents (К = CGe(IV) + CNt = 1.0×10−3 mol L–1); Ymax and (1–Ymax) are determined from the additionally plotted normalized absorption curve (Ymax = 0.933; (1 – Ymax) = 0.067).
The values of the equilibrium constants and the recovery factor are presented in Table 3. The results obtained by independent methods are statistically dissimilar and confirm the proposed scheme of the process of complex formation of the ion-pair in the aqueous phase, its distribution between the aqueous and the organic phases and its extraction in chloroform.
4. Conclusion
The extraction equilibria for complex formation of the ion-pair formed between the anionic chelate of Ge(IV)‒4-nitrocatechol (4-NC) and the cation of 1,4-diphenyl-3-(phenylamino)-1H-1,2,4-triazole (Nitron, Nt) was studied by spectrophotometry. The processes of the chelate formation and extraction of the ion-associated complex Ge(IV)‒4-NC‒Nt into chloroform were investigated. The optimum conditions for the association in aqueous phase and extraction of the ion-associated complex were established. The validity of Beer’s law was checked and a linear relationship between the germanium(IV) concentration in the aqueous phase and the absorbance of the ion-association complex in the organic phase extraction was observed for concentrations up to 5.81 μg mL‒1 Ge(IV). The presence of hydrophobic substituents, phenyl groups in the molecule of the triazole, increased the solubility of the ion-associated complex in the organic solvent. The molar ratio of the components, determined by independent methods, shows that the ion-associated complex could be represented with the general formula (Nt)2{Ge[O2C6H3(NO2)]3}. A corresponding reaction scheme of the complex was also suggested. 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‒Nt‒H2O‒CHCl3, it can be concluded that the ion-pair formed between the anionic chelate of Ge(IV)‒4-NC and the nitronium cation allows determinations of Ge(IV) with a high sensitivity.
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спектър

		

		Спектри (24.02.2014)

				0.1 mL  2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер рН =      (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ

				екстракция - 2 min

				l =1.00

																		с

		λ, nm		А(праз./пълна)		А(хлф./празна)

				Ge(IV) ‒ 4-NC ‒ Nt		4-NC ‒ Nt

		360		0.29		0.319

		365		0.337		0.29

		370		0.386		0.268

		375		0.437		0.243

		380		0.488		0.217

		385		0.532		0.192

		390		0.574		0.17

		395		0.605		0.152

		400		0.622		0.137

		405		0.625		0.122

		410		0.613		0.112

		415		0.587		0.103

		420		0.545		0.095

		425		0.489		0.088

		430		0.422		0.081

		435		0.353		0.074

		440		0.286		0.067

		445		0.224		0.061

		450		0.171		0.056

		455		0.128		0.052																														`

		460		0.093		0.048

		465		0.068		0.045

		470		0.048		0.043

		475		0.035		0.04

		480		0.026		0.037

		485		0.02		0.034

		490		0.016		0.033

		495		0.015		0.03

		500		0.013		0.029

		505		0.012		0.028

		510		0.012		0.027

		515		0.011		0.026

		520		0.011		0.025

		525		0.011		0.024

		530		0.011		0.023

		535		0.011		0.023

		540		0.011		0.022

		550		0.011		0.021

		560		0.01		0.018

		570		0.01		0.017

		580		0.009		0.015

		590		0.009		0.012

		600		0.009		0.009

		610		0.007		0.007

		620		0.007		0.005

		630		0.007		0.004





спектър

		



Ge(IV) ‒ 4-NC ‒ Nt

4-NC ‒ Nt

λ, nm

Absorbance, a.u.



Ge(IV)-(4-NC)-Nt

		Промяна на mL на 1x10-2 mol/L   4-NC (13.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		различни mL 1x10−2 mol/L 4-NC

		5 mL буфер рН =  3.91 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		10 mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL4-NC		C(4-NC)		A(405)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.00005		0.147		4.3010299957		0.8326826653		-4.3010299957		-0.5385463775		6.8707482993		4.472135955		20		89.4427191		400		8000

		2		0.07		0.00007		0.292		4.15490196		0.5346171486		-4.15490196		-0.0945237736		3.4589041096		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.0001		0.427		4		0.369572125		-4		0.272493028		2.3653395785		3.1622776602		10		31.6227766017		100		1000

		4		0.15		0.00015		0.559		3.8239087409		0.2525881921		-3.8239087409		0.7651405748		1.8067978533		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		5		0.2		0.0002		0.631		3.6989700043		0.1999706408		-3.6989700043		1.4198181175		1.6006339144		2.2360679775		5		11.1803398875		25		125

		6		0.3		0.0003		0.655		3.5228787453		0.1837587		-3.5228787453		0		1.5419847328		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		7		0.5		0.0005		0.654		3.3010299957		0.1844222517		-3.3010299957		2.8155777483		1.5443425076		1.4142135624		2		2.8284271247		4		8

		8		1		0.001		0.64		3		0.193820026		-3		1.6300887149		1.578125		1		1		1		1		1

		9		1.5		0.0015		0.641		2.8239087409		0.1931419705		-2.8239087409		1.6607299938		1.5756630265		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		10		2		0.002		0.64		2.6989700043		0.193820026		-2.6989700043		1.6300887149		1.578125		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.655								2.6017716613		Slope15-17

								A (max)								2.6958693007		Slope14-17

																2.3693489846		Slope15-16

														cm−3
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c(4-NC) / mol dm−3
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0.631
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		-4.3010299957

		-4.15490196

		-4

		-3.8239087409



Absorbance

Absorbance

C(4-NC), mol dm−3
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0.0002

0.0003

0.0005

0.001

0.0015
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0.292

0.427

0.559

0.631

0.655

0.654

0.64

0.641

0.64

&A

Page &P

log c(4-NC)

log A /(Am − A)

-0.5385463775

-0.0945237736

0.272493028

0.7651405748



		3.4589041096		6.8707482993		6.8707482993		6.8707482993		3.4589041096

		2.3653395785		3.4589041096		3.4589041096		3.4589041096		2.3653395785

		1.8067978533		2.3653395785		2.3653395785		2.3653395785		1.8067978533

		1.6006339144		1.8067978533		1.8067978533		1.8067978533		1.6006339144

		1.5419847328		1.6006339144		1.6006339144		1.6006339144		1.5419847328

		1.5443425076		1.5419847328		1.5419847328		1.5419847328		1.5443425076

		1.578125		1.5443425076		1.5443425076		1.5443425076		1.578125

		1.5756630265		1.578125		1.578125		1.578125		1.5756630265

				1.5756630265				1.5756630265		1.578125



1 / Vn

l /A

n=0.5

n=1

n=1.5

n=2

n=3

3.7796447301

14.2857142857

89.4427191

204.0816326531

2915.4518950437

3.1622776602

10

53.9949247156

100

1000

2.5819888975

6.6666666667

31.6227766017

44.4444444444

296.2962962963

2.2360679775

5

17.2132593165

25
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1.8257418584

3.3333333333

11.1803398875

11.1111111111

37.037037037

1.4142135624

2

6.0858061945

4

8

1

1

2.8284271247

1

1

0.8164965809

0.6666666667

1

0.4444444444

0.2962962963

0.125



		



n=0.5

n=1

n=1.5

n=2

n=3

l/A

1/Vn



		



Log A/(Am-A)

log C

log [Ai (Amax ‒ Ai)]



		



A(405)



		

										4-NC		Nt

								-4.7695510786				-0.6754450381

								-4.6234230429				-0.4193669518

								-4.5142785735				-0.2236850927

								-4.468521083				-0.1458920702

								-4.3010299957		-0.5385463775

								-4.1674910873				0.5370205147

								-4.15490196		-0.0945237736

								-4		0.272493028

								-3.8239087409		0.7651405748

								-3.6989700043		1.4198181175





		



4-NC

Nt



		Промяна на mL на 3.5x10-4 mol/L   Nitron в хлороформ  (17.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		0.5 mL 1x10−2 mol/L 4-NC

		5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		различни mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL Nitron		C(Nitron)		A(405)		_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		0.5		0.000017		0.11		4.7695510786		0.9586073148		-4.7695510786		-0.6754450381		9.0909090909		1.4142135624		2		2.8284271247		4		8

		2		0.7		0.0000238		0.174		4.6234230429		0.7594507517		-4.6234230429		-0.4193669518		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		3		0.9		0.0000306		0.236		4.5142785735		0.627087997		-4.5142785735		-0.2236850927		4.2372881356		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		4		1		0.000034		0.263		4.468521083		0.5800442515		-4.468521083		-0.1458920702		3.8022813688		1		1		1		1		1

		5		2		0.000068		0.489		4.1674910873		0.3106911409		-4.1674910873		0.5370205147		2.0449897751		0.7071067812		0.5		0.3535533906		0.25		0.125

		6		3		0.000102		0.61		3.9913998282		0.214670165		-3.9913998282		1.4631105403		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

		7		5		0.00017		0.627		3.7695510786		0.2027324592		-3.7695510786		2.1952075495		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008

		8		6		0.000204		0.625		3.6903698326		0.2041199827		-3.6903698326		2.017728767		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296

		9		8		0.000272		0.62		3.565431096		0.2076083105		-3.565431096		1.7509990043		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				9		0.000306		0.622		3.5142785735		0.2062096153		-3.5142785735		1.8395478753		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421

				10		0.00034		0.631		3.468521083		0.1999706408		-3.468521083		0		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001

								0.627								1.7687669074		Slope14-16

								A (max)								1.7687669074		Slope14-17

																2.797184937		Slope14-20
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		-4.444		-4.444
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		5.22		5.22

		5		5

		4.7		4.7
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		4.44		4.44
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		5.7790697674		5.7790697674

		3.5755395683		3.5755395683

		1.9566929134		1.9566929134

		1.4322766571		1.4322766571

		1.2550505051		1.2550505051

		1.150462963		1.150462963

		1.0804347826		1.0804347826

		1.031120332		1.031120332

		1.0507399577		1.0507399577

		1.0574468085		1.0574468085
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		5.7790697674		5.7790697674

		3.5755395683		3.5755395683

		1.9566929134		1.9566929134

		1.4322766571		1.4322766571

		1.2550505051		1.2550505051

		1.150462963		1.150462963

		1.0804347826		1.0804347826

		1.031120332		1.031120332
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		1.4322766571		1.4322766571
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		1.150462963		1.150462963

		1.0804347826		1.0804347826
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		4.5142785735

		4.468521083

		4.1674910873

		3.9913998282

		3.7695510786

		3.6903698326

		3.565431096



&A

Page &P

- Log C

- Log A

0.6090648929

0.5543957967

0.3142582614

0.214670165

0.2027324592

0.2041199827

0.2076083105



		8.6956521739		8.6956521739		5.7471264368		5.7471264368		5.7471264368

		5.7471264368		5.7471264368		4.0650406504		4.0650406504		4.0650406504

		4.0650406504		4.0650406504		3.5842293907		3.5842293907		3.5842293907

		3.5842293907		3.5842293907		2.0618556701		2.0618556701		2.0618556701

		2.0618556701		2.0618556701		1.6393442623		1.6393442623

		1.6393442623		1.6393442623		1.5948963317		1.5948963317

		1.5948963317		1.5948963317		1.6		1.6

		1.6		1.6		1.6129032258		1.6129032258

		1.6129032258		1.6129032258		1.6077170418		1.6077170418

		1.6077170418



n=0.5

n=1

n=1.5

n=2

n=3

1.4142135624

2

1.7074694419

1.2345679012

2.915451895

1.1952286093

1.4285714286

1.1712139482

1

1.3717421125

1.0540925534

1.1111111111

1

0.25

1

1

1

0.3535533906

0.1111111111

0.125

0.7071067812

0.5

0.1924500897

0.04

0.5773502692

0.3333333333

0.0894427191

0.0277777778

0.4472135955

0.2

0.0680413817

0.015625

0.4082482905

0.1666666667

0.0441941738

0.012345679

0.3535533906

0.125

0.037037037

0.3333333333



		-4.7695510786

		-4.6234230429

		-4.5142785735

		-4.468521083

		-4.1674910873

		-3.9913998282

		-3.7695510786

		-3.6903698326



&A

Page &P

Log C

Log A/(Am-A)

-0.6519518613

-0.4193669518

-0.1945256224

-0.1009384602

0.5213888828

1.4631105403

2.1952075495

2.017728767



		5.7471264368		8.6956521739		8.6956521739		8.6956521739		8.6956521739

		4.0650406504		5.7471264368		5.7471264368		5.7471264368		5.7471264368

		3.5842293907		4.0650406504		4.0650406504		4.0650406504		4.0650406504

		2.0618556701		3.5842293907		3.5842293907		3.5842293907		3.5842293907

		1.6393442623		2.0618556701		2.0618556701		2.0618556701		2.0618556701

		1.5948963317		1.6393442623		1.6393442623		1.6393442623		1.6393442623

				1.5948963317						1.5948963317

				1.6						1.6



Absorbance

C(Nitron), mol dm−3
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Page &P

LogC(Nitron)

Log A/(Am-A)

-4.7695510786

-4.6234230429

-4.5142785735

-0.6519518613

-0.4193669518

-0.1945256224

l/A

1/Vn
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n=2

n=3
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2.0408163265

2.915451895

1

1.1111111111

1.1712139482

1.2345679012

1.3717421125
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Absorbance

c(nitron) / mol dm−3

0.000017

0.0000238

0.0000306
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0.174

0.246

c(nitron) / mol dm−3

Absorbance
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n=3

Log A/(Am-A)



		





		Input data														Ge-4-NC-Nt-water-chloroform

		n=		2												0,1 mL  2x10−3 mol/L Ge(IV)												R=		MTT

		m=		1												0.5 mL 1x10−2 mol/L 4-NC												CMo=		0.0000208

		l=		1												5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)												C0(R)=		0.0002

		CR0=		0.00034												до 10 mL H2O												CDNC=		0.0001

		СM=		0.00002												различни mL 3,4x10−4 mol/L Nitron в хлороформ												l=		1

		Amax=		0.631												екстракция - 2 min

																дължина на вълната ʎ = 405 nm

																l = 1.01		1

												1		2		3		4		5

		No				Saturation curve				Asmus

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

		1		0.5		0.000017		0.115		8.6956521739		1.4142135624		2		2.8284271247		4		8		2363802004.26436		9.3736110966

		2		0.7		0.0000238		0.174		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		2334849001.56898		9.3682587993

		3		0.9		0.0000306		0.246		4.0650406504		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		2837667823.04742		9.4529615557

		4		1		0.000034		0.279		3.5842293907		1		1		1		1		1		2978186772.91536		9.4739519305

		5		2		0.000068		0.485		2.0618556701		0.7071067812		0.5		0.3535533906		0.25		0.125		2393405238.37174		9.3790162372

		6		3		0.000102		0.61		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		7242271935.28851		9.8598748278

		7		5		0.00017		0.627		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008		9239071053.76264		9.9656283071

		8		6		0.000204		0.625		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296		3855040743.72211		9.5860289724

		9		8		0.000272		0.62		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125		1040917461.91894		9.0174162941

		10		9		0.000306		0.622		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421		972576176.524737		8.9879236272

				10		0.00034		0.631		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001		0		0

				3		0.000102		0.63		1.5873015873		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		163557152809.452		11.2136695418

				16		0.000544		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.000612		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		6911029.6931887		6.8395427589

				20		0.00068		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		5765857.80729415		6.760863928

						Amax=		0.631														AVERIGE=		9.4659813777

						emax=		31550														STDEV=		0.2606101502

																						CONFIDENCE=		0.2085277189

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.3155

																						Amax=		0.631
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				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Ge(IV) (2.0x10-4 mol/L)

				n=		2								0.5 mL 1x10−2 mol/L 4-NC

				l=		1								5 mL aм.ац. буфер  (2N   pH=3.96

				С=		0.0002								i mL Nt (4.0x10-4 mol/L)

		mL Gе(IV)		C{Gе(IV)}		A		abscissa		ordinate				ex 2 min

		0.50		0.00001		0.057		6.7517563707		0.0001754386				l = 1.00 cm, λ = 405 nm

		0.80		0.000016		0.139		3.7266917032		0.0001151079

		1.00		0.00002		0.193		2.9942987384		0.0001036269

		1.50		0.00003		0.436		1.7391712218		0.0000688073				LINEST		Y=aX+b

		2.00		0.00004		0.648		1.3354162688		0.0000617284				0.0000216443		0.000032386

		2.50		0.00005		1.017		0.9888248333		0.0000491642		SD(a)		0.0000009224		0.0000032444		SD(b)

		0.70		0.000014		2.704		0.5152233556		0.0000051775		R^2		0.9927872761		0.0000044213		SD(Y)

												Confidence		0.0000007381		0.000002596

						tg a		Slope=		0.0000216443

						отрез		Intersept=		0.000032386

												вх. данни от Linmenu1

												0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

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

								e =		30877.5566664566				28586.1195283025		33568.3661248543		2291.437138154		2690.8094583977

								b=		798486857.337808				374947425.90867		11940081062.1076		423539431.429138		11141594204.7698

								log b=		8.9022677723				8.5739703764		10.0770072753		0.3282973959		1.174739503

				Определяне на КD и R%

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

				1		0.259		0.271		0		0		21.58		1.334118518		95.57

				2		0.251		0.264		0		0		19.31		1.2857303692		95.08

				3		0.262		0.275		0		0		20.15		1.304357939		95.27

														20.35		1.31		95.31		Average

														1.1502138935		0.0244065953		0.249849062		SD

														0.042		0.001		0.009		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.21		плюс/минус		0.75

						6.7517563707		17.5438596491

						3.7266917032		11.5107913669

						2.9942987384		10.3626943005

						1.7391712218		6.880733945

						1.3354162688		6.1728395062

						0.9888248333		4.9164208456





		



ordinate



		



A‒n/(n+1)

(C.l/A).10‒5



										3/5/14

		mL Ge		mL Nt		VNt/VNt+VGe		A405																						Experimental conditions:

		0		2		1		0																						i ml Ge(IV) (5.0x10-4 mol/L)																		Ge:Nitron = 1:2

		0.2		1.8		0.9		0.209																						0.5 mL 1x10−2 mol/L 4-NC

		0.4		1.6		0.8		0.473																						5 mL aм.ац. буфер  (2N   pH=3.96																		x mL 1x10-3 mol/L Ge(IV)

		0.6		1.4		0.7		0.724																						i mL Nt (5.0x10-4 mol/L)																		x mL 1x10-3 mol/L Nitron в хлороформ

		0.7		1.3		0.65		0.833

		0.8		1.2		0.6		0.804																						ex 2 min

		1		1		0.5		0.704																						l = 1.00 cm, λ = 405 nm

		1.2		0.8		0.4		0.531

		1.4		0.6		0.3		0.376

		1.6		0.4		0.2		0.234

		1.8		0.2		0.1		0.117

		2		0		0		0

						Y max=		0.7404444444

						k		0.0001						SD(Log Kex)=		0.2317837214

						Max		0.833						Mean value (Log Kex)=		9.57

						Max(opt)		1.125						Confidence (Log Kex)=		0.20

								Log Kex(1:2)=		9.98

						Y max=		0.3951367781

						log k		0.00004

						Max		0.65

						Max(opt)		1.645

								Log Kex(1:2)=		9.40

						Y max=		0.4249240122

						log k		0.00004

						Max		0.699

						Max(opt)		1.645

								Log Kex(1:2)=		9.50

						Y max=		0.4218844985

						log k		0.00004

						Max		0.694

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.4224924012

						log k		0.00004

						Max		0.695

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.2993939394

						log k		0.00002

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:2)=		9.69

						Y max=		0.2993939394

						log k		0.000025

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:1)=		9.50

						Y max=		0.323030303

						k		0.00005

						Max		0.533

						Max(opt)		1.650

								Log Kex(1:1)=		8.97



VNt/VNt+VGe



		



A405

VNt  / (VNt + VGe(IV))

Absorbance, a.u.



		

				Закон на Беер (18.02.2014)

				различни mL  от 2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер с  рН=   (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ + хлороформ

				екстракция - 2 min

				дължина на вълната ʎ = 405 nm

				l=1.01

				mL Ge(IV)		mug/mL Ge		d		epsilon				Y=aX+b												Aпразна 405 nm

				0		0		0

				0.02		0.29056		0.123		30446				a		b										0.128

				0.05		0.7264		0.32		31683				0.3776131478		0.063769964										0.129

				0.08		1.16224		0.497		30755		SD(a)		0.0062623612		0.0240558863		SD(b)								0.129

				0.1		1.4528		0.634		31386		R^2		0.9983525312		0.0425748973		SD(Y)		3 sigma=		0.1277246918				0.129

				0.2		2.9056		1.225		30322										10 sigma=		0.4257489727				0.132

				0.3		4.3584		1.741		28729																0.13

				0.4		5.8112		2.264		28020										DL (mol/L)=		0.0000042816				0.129

				0.5		7.264		2.758		27307										DL (mug/mL)=		0.3382421734				0.131

																				LQ (mol/L)=		0.0000142721

																				LQ (mug/mL)=		1.1274739113				SDblank=		0.0013024702

																				epsilon		29831

																				A		72.64

																				Sandell		0.002435054		mug/cm2

								Average		29831

								SD		1612

								Confidence		1117





		



d




_1546250319.xls
Chart1

		6.8707482993		6.8707482993		6.8707482993

		3.4589041096		3.4589041096		3.4589041096

		2.3653395785		2.3653395785		2.3653395785

		1.8067978533		1.8067978533		1.8067978533

		1.6006339144		1.6006339144		1.6006339144

		1.5419847328		1.5419847328		1.5419847328



n=1

n=2

n=3

l/A, cm

1/Vn , mL‒1

20

400

8000

14.2857142857

204.0816326531

2915.4518950437

10

100

1000

6.6666666667

44.4444444444

296.2962962963

5

25

125

3.3333333333

11.1111111111

37.037037037



спектър

		

		Спектри (24.02.2014)

				0.1 mL  2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер рН =      (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ

				екстракция - 2 min

				l =1.00

																		с

		λ, nm		А(праз./пълна)		А(хлф./празна)

				Ge(IV) ‒ 4-NC ‒ Nt		4-NC ‒ Nt

		360		0.29		0.319

		365		0.337		0.29

		370		0.386		0.268

		375		0.437		0.243

		380		0.488		0.217

		385		0.532		0.192

		390		0.574		0.17

		395		0.605		0.152

		400		0.622		0.137

		405		0.625		0.122

		410		0.613		0.112

		415		0.587		0.103

		420		0.545		0.095

		425		0.489		0.088

		430		0.422		0.081

		435		0.353		0.074

		440		0.286		0.067

		445		0.224		0.061

		450		0.171		0.056

		455		0.128		0.052																														`

		460		0.093		0.048

		465		0.068		0.045

		470		0.048		0.043

		475		0.035		0.04

		480		0.026		0.037

		485		0.02		0.034

		490		0.016		0.033

		495		0.015		0.03

		500		0.013		0.029

		505		0.012		0.028

		510		0.012		0.027

		515		0.011		0.026

		520		0.011		0.025

		525		0.011		0.024

		530		0.011		0.023

		535		0.011		0.023

		540		0.011		0.022

		550		0.011		0.021

		560		0.01		0.018

		570		0.01		0.017

		580		0.009		0.015

		590		0.009		0.012

		600		0.009		0.009

		610		0.007		0.007

		620		0.007		0.005

		630		0.007		0.004





спектър

		



Ge(IV) ‒ 4-NC ‒ Nt

4-NC ‒ Nt

λ, nm

Absorbance, a.u.



Ge(IV)-(4-NC)-Nt

		Промяна на mL на 1x10-2 mol/L   4-NC (13.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		различни mL 1x10−2 mol/L 4-NC

		5 mL буфер рН =  3.91 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		10 mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL4-NC		C(4-NC)		A(405)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.00005		0.147		4.3010299957		0.8326826653		-4.3010299957		-0.5385463775		6.8707482993		4.472135955		20		89.4427191		400		8000

		2		0.07		0.00007		0.292		4.15490196		0.5346171486		-4.15490196		-0.0945237736		3.4589041096		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.0001		0.427		4		0.369572125		-4		0.272493028		2.3653395785		3.1622776602		10		31.6227766017		100		1000

		4		0.15		0.00015		0.559		3.8239087409		0.2525881921		-3.8239087409		0.7651405748		1.8067978533		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		5		0.2		0.0002		0.631		3.6989700043		0.1999706408		-3.6989700043		1.4198181175		1.6006339144		2.2360679775		5		11.1803398875		25		125

		6		0.3		0.0003		0.655		3.5228787453		0.1837587		-3.5228787453		0		1.5419847328		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		7		0.5		0.0005		0.654		3.3010299957		0.1844222517		-3.3010299957		2.8155777483		1.5443425076		1.4142135624		2		2.8284271247		4		8

		8		1		0.001		0.64		3		0.193820026		-3		1.6300887149		1.578125		1		1		1		1		1

		9		1.5		0.0015		0.641		2.8239087409		0.1931419705		-2.8239087409		1.6607299938		1.5756630265		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		10		2		0.002		0.64		2.6989700043		0.193820026		-2.6989700043		1.6300887149		1.578125		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.655								2.6017716613		Slope15-17

								A (max)								2.6958693007		Slope14-17

																2.3693489846		Slope15-16

														cm−3
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		2.3653395785		3.4589041096		3.4589041096		3.4589041096		2.3653395785

		1.8067978533		2.3653395785		2.3653395785		2.3653395785		1.8067978533

		1.6006339144		1.8067978533		1.8067978533		1.8067978533		1.6006339144

		1.5419847328		1.6006339144		1.6006339144		1.6006339144		1.5419847328

		1.5443425076		1.5419847328		1.5419847328		1.5419847328		1.5443425076

		1.578125		1.5443425076		1.5443425076		1.5443425076		1.578125

		1.5756630265		1.578125		1.578125		1.578125		1.5756630265

				1.5756630265				1.5756630265		1.578125
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A(405)



		

										4-NC		Nt

								-4.7695510786				-0.6754450381

								-4.6234230429				-0.4193669518

								-4.5142785735				-0.2236850927

								-4.468521083				-0.1458920702

								-4.3010299957		-0.5385463775

								-4.1674910873				0.5370205147

								-4.15490196		-0.0945237736

								-4		0.272493028

								-3.8239087409		0.7651405748

								-3.6989700043		1.4198181175





		



4-NC

Nt



		Промяна на mL на 3.5x10-4 mol/L   Nitron в хлороформ  (17.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		0.5 mL 1x10−2 mol/L 4-NC

		5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		различни mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL Nitron		C(Nitron)		A(405)		_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		0.5		0.000017		0.11		4.7695510786		0.9586073148		-4.7695510786		-0.6754450381		9.0909090909		1.4142135624		2		2.8284271247		4		8

		2		0.7		0.0000238		0.174		4.6234230429		0.7594507517		-4.6234230429		-0.4193669518		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		3		0.9		0.0000306		0.236		4.5142785735		0.627087997		-4.5142785735		-0.2236850927		4.2372881356		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		4		1		0.000034		0.263		4.468521083		0.5800442515		-4.468521083		-0.1458920702		3.8022813688		1		1		1		1		1

		5		2		0.000068		0.489		4.1674910873		0.3106911409		-4.1674910873		0.5370205147		2.0449897751		0.7071067812		0.5		0.3535533906		0.25		0.125

		6		3		0.000102		0.61		3.9913998282		0.214670165		-3.9913998282		1.4631105403		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

		7		5		0.00017		0.627		3.7695510786		0.2027324592		-3.7695510786		2.1952075495		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008

		8		6		0.000204		0.625		3.6903698326		0.2041199827		-3.6903698326		2.017728767		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296

		9		8		0.000272		0.62		3.565431096		0.2076083105		-3.565431096		1.7509990043		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				9		0.000306		0.622		3.5142785735		0.2062096153		-3.5142785735		1.8395478753		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421

				10		0.00034		0.631		3.468521083		0.1999706408		-3.468521083		0		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001

								0.627								1.7687669074		Slope14-16

								A (max)								1.7687669074		Slope14-17

																2.797184937		Slope14-20
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		8.6956521739		8.6956521739		5.7471264368		5.7471264368		5.7471264368

		5.7471264368		5.7471264368		4.0650406504		4.0650406504		4.0650406504

		4.0650406504		4.0650406504		3.5842293907		3.5842293907		3.5842293907

		3.5842293907		3.5842293907		2.0618556701		2.0618556701		2.0618556701

		2.0618556701		2.0618556701		1.6393442623		1.6393442623

		1.6393442623		1.6393442623		1.5948963317		1.5948963317

		1.5948963317		1.5948963317		1.6		1.6

		1.6		1.6		1.6129032258		1.6129032258

		1.6129032258		1.6129032258		1.6077170418		1.6077170418
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		Input data														Ge-4-NC-Nt-water-chloroform

		n=		2												0,1 mL  2x10−3 mol/L Ge(IV)												R=		MTT

		m=		1												0.5 mL 1x10−2 mol/L 4-NC												CMo=		0.0000208

		l=		1												5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)												C0(R)=		0.0002

		CR0=		0.00034												до 10 mL H2O												CDNC=		0.0001

		СM=		0.00002												различни mL 3,4x10−4 mol/L Nitron в хлороформ												l=		1

		Amax=		0.631												екстракция - 2 min

																дължина на вълната ʎ = 405 nm

																l = 1.01		1

												1		2		3		4		5

		No				Saturation curve				Asmus

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

		1		0.5		0.000017		0.115		8.6956521739		1.4142135624		2		2.8284271247		4		8		2363802004.26436		9.3736110966

		2		0.7		0.0000238		0.174		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		2334849001.56898		9.3682587993

		3		0.9		0.0000306		0.246		4.0650406504		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		2837667823.04742		9.4529615557

		4		1		0.000034		0.279		3.5842293907		1		1		1		1		1		2978186772.91536		9.4739519305

		5		2		0.000068		0.485		2.0618556701		0.7071067812		0.5		0.3535533906		0.25		0.125		2393405238.37174		9.3790162372

		6		3		0.000102		0.61		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		7242271935.28851		9.8598748278

		7		5		0.00017		0.627		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008		9239071053.76264		9.9656283071

		8		6		0.000204		0.625		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296		3855040743.72211		9.5860289724

		9		8		0.000272		0.62		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125		1040917461.91894		9.0174162941

		10		9		0.000306		0.622		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421		972576176.524737		8.9879236272

				10		0.00034		0.631		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001		0		0

				3		0.000102		0.63		1.5873015873		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		163557152809.452		11.2136695418

				16		0.000544		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.000612		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		6911029.6931887		6.8395427589

				20		0.00068		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		5765857.80729415		6.760863928

						Amax=		0.631														AVERIGE=		9.4659813777

						emax=		31550														STDEV=		0.2606101502

																						CONFIDENCE=		0.2085277189

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.3155

																						Amax=		0.631
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				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Ge(IV) (2.0x10-4 mol/L)

				n=		2								0.5 mL 1x10−2 mol/L 4-NC

				l=		1								5 mL aм.ац. буфер  (2N   pH=3.96

				С=		0.0002								i mL Nt (4.0x10-4 mol/L)

		mL Gе(IV)		C{Gе(IV)}		A		abscissa		ordinate				ex 2 min

		0.50		0.00001		0.057		6.7517563707		0.0001754386				l = 1.00 cm, λ = 405 nm

		0.80		0.000016		0.139		3.7266917032		0.0001151079

		1.00		0.00002		0.193		2.9942987384		0.0001036269

		1.50		0.00003		0.436		1.7391712218		0.0000688073				LINEST		Y=aX+b

		2.00		0.00004		0.648		1.3354162688		0.0000617284				0.0000216443		0.000032386

		2.50		0.00005		1.017		0.9888248333		0.0000491642		SD(a)		0.0000009224		0.0000032444		SD(b)

		0.70		0.000014		2.704		0.5152233556		0.0000051775		R^2		0.9927872761		0.0000044213		SD(Y)

												Confidence		0.0000007381		0.000002596

						tg a		Slope=		0.0000216443

						отрез		Intersept=		0.000032386

												вх. данни от Linmenu1

												0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

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

								e =		30877.5566664566				28586.1195283025		33568.3661248543		2291.437138154		2690.8094583977

								b=		798486857.337808				374947425.90867		11940081062.1076		423539431.429138		11141594204.7698

								log b=		8.9022677723				8.5739703764		10.0770072753		0.3282973959		1.174739503

				Определяне на КD и R%

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

				1		0.259		0.271		0		0		21.58		1.334118518		95.57

				2		0.251		0.264		0		0		19.31		1.2857303692		95.08

				3		0.262		0.275		0		0		20.15		1.304357939		95.27

														20.35		1.31		95.31		Average

														1.1502138935		0.0244065953		0.249849062		SD

														0.042		0.001		0.009		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.21		плюс/минус		0.75

						6.7517563707		17.5438596491

						3.7266917032		11.5107913669

						2.9942987384		10.3626943005

						1.7391712218		6.880733945

						1.3354162688		6.1728395062

						0.9888248333		4.9164208456
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A‒n/(n+1)

(C.l/A).10‒5



										3/5/14

		mL Ge		mL Nt		VNt/VNt+VGe		A405																						Experimental conditions:

		0		2		1		0																						i ml Ge(IV) (5.0x10-4 mol/L)																		Ge:Nitron = 1:2

		0.2		1.8		0.9		0.209																						0.5 mL 1x10−2 mol/L 4-NC

		0.4		1.6		0.8		0.473																						5 mL aм.ац. буфер  (2N   pH=3.96																		x mL 1x10-3 mol/L Ge(IV)

		0.6		1.4		0.7		0.724																						i mL Nt (5.0x10-4 mol/L)																		x mL 1x10-3 mol/L Nitron в хлороформ

		0.7		1.3		0.65		0.833

		0.8		1.2		0.6		0.804																						ex 2 min

		1		1		0.5		0.704																						l = 1.00 cm, λ = 405 nm

		1.2		0.8		0.4		0.531

		1.4		0.6		0.3		0.376

		1.6		0.4		0.2		0.234

		1.8		0.2		0.1		0.117

		2		0		0		0

						Y max=		0.7404444444

						k		0.0001						SD(Log Kex)=		0.2317837214

						Max		0.833						Mean value (Log Kex)=		9.57

						Max(opt)		1.125						Confidence (Log Kex)=		0.20

								Log Kex(1:2)=		9.98

						Y max=		0.3951367781

						log k		0.00004

						Max		0.65

						Max(opt)		1.645

								Log Kex(1:2)=		9.40

						Y max=		0.4249240122

						log k		0.00004

						Max		0.699

						Max(opt)		1.645

								Log Kex(1:2)=		9.50

						Y max=		0.4218844985

						log k		0.00004

						Max		0.694

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.4224924012

						log k		0.00004

						Max		0.695

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.2993939394

						log k		0.00002

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:2)=		9.69

						Y max=		0.2993939394

						log k		0.000025

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:1)=		9.50

						Y max=		0.323030303

						k		0.00005

						Max		0.533

						Max(opt)		1.650

								Log Kex(1:1)=		8.97
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VNt  / (VNt + VGe(IV))

Absorbance, a.u.



		

				Закон на Беер (18.02.2014)

				различни mL  от 2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер с  рН=   (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ + хлороформ

				екстракция - 2 min

				дължина на вълната ʎ = 405 nm

				l=1.01

				mL Ge(IV)		mug/mL Ge		d		epsilon				Y=aX+b												Aпразна 405 nm

				0		0		0

				0.02		0.29056		0.123		30446				a		b										0.128

				0.05		0.7264		0.32		31683				0.3776131478		0.063769964										0.129

				0.08		1.16224		0.497		30755		SD(a)		0.0062623612		0.0240558863		SD(b)								0.129

				0.1		1.4528		0.634		31386		R^2		0.9983525312		0.0425748973		SD(Y)		3 sigma=		0.1277246918				0.129

				0.2		2.9056		1.225		30322										10 sigma=		0.4257489727				0.132

				0.3		4.3584		1.741		28729																0.13

				0.4		5.8112		2.264		28020										DL (mol/L)=		0.0000042816				0.129

				0.5		7.264		2.758		27307										DL (mug/mL)=		0.3382421734				0.131

																				LQ (mol/L)=		0.0000142721

																				LQ (mug/mL)=		1.1274739113				SDblank=		0.0013024702

																				epsilon		29831

																				A		72.64

																				Sandell		0.002435054		mug/cm2

								Average		29831

								SD		1612

								Confidence		1117
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спектър

		

		Спектри (24.02.2014)

				0.1 mL  2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер рН =      (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ

				екстракция - 2 min

				l =1.00

																		с

		λ, nm		А(праз./пълна)		А(хлф./празна)

				Ge(IV) ‒ 4-NC ‒ Nt		4-NC ‒ Nt

		360		0.29		0.319

		365		0.337		0.29

		370		0.386		0.268

		375		0.437		0.243

		380		0.488		0.217

		385		0.532		0.192

		390		0.574		0.17

		395		0.605		0.152

		400		0.622		0.137

		405		0.625		0.122

		410		0.613		0.112

		415		0.587		0.103

		420		0.545		0.095

		425		0.489		0.088

		430		0.422		0.081

		435		0.353		0.074

		440		0.286		0.067

		445		0.224		0.061

		450		0.171		0.056

		455		0.128		0.052																														`

		460		0.093		0.048

		465		0.068		0.045

		470		0.048		0.043

		475		0.035		0.04

		480		0.026		0.037

		485		0.02		0.034

		490		0.016		0.033

		495		0.015		0.03

		500		0.013		0.029

		505		0.012		0.028

		510		0.012		0.027

		515		0.011		0.026

		520		0.011		0.025

		525		0.011		0.024

		530		0.011		0.023

		535		0.011		0.023

		540		0.011		0.022

		550		0.011		0.021

		560		0.01		0.018

		570		0.01		0.017

		580		0.009		0.015

		590		0.009		0.012

		600		0.009		0.009

		610		0.007		0.007

		620		0.007		0.005

		630		0.007		0.004





спектър

		



Ge(IV) ‒ 4-NC ‒ Nt

4-NC ‒ Nt

λ, nm

Absorbance, a.u.



Ge(IV)-(4-NC)-Nt

		Промяна на mL на 1x10-2 mol/L   4-NC (13.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		различни mL 1x10−2 mol/L 4-NC

		5 mL буфер рН =  3.91 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		10 mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL4-NC		C(4-NC)		A(405)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.00005		0.147		4.3010299957		0.8326826653		-4.3010299957		-0.5385463775		6.8707482993		4.472135955		20		89.4427191		400		8000

		2		0.07		0.00007		0.292		4.15490196		0.5346171486		-4.15490196		-0.0945237736		3.4589041096		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.0001		0.427		4		0.369572125		-4		0.272493028		2.3653395785		3.1622776602		10		31.6227766017		100		1000

		4		0.15		0.00015		0.559		3.8239087409		0.2525881921		-3.8239087409		0.7651405748		1.8067978533		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		5		0.2		0.0002		0.631		3.6989700043		0.1999706408		-3.6989700043		1.4198181175		1.6006339144		2.2360679775		5		11.1803398875		25		125

		6		0.3		0.0003		0.655		3.5228787453		0.1837587		-3.5228787453		0		1.5419847328		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		7		0.5		0.0005		0.654		3.3010299957		0.1844222517		-3.3010299957		2.8155777483		1.5443425076		1.4142135624		2		2.8284271247		4		8

		8		1		0.001		0.64		3		0.193820026		-3		1.6300887149		1.578125		1		1		1		1		1

		9		1.5		0.0015		0.641		2.8239087409		0.1931419705		-2.8239087409		1.6607299938		1.5756630265		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		10		2		0.002		0.64		2.6989700043		0.193820026		-2.6989700043		1.6300887149		1.578125		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.655								2.6017716613		Slope15-17

								A (max)								2.6958693007		Slope14-17

																2.3693489846		Slope15-16

														cm−3
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n=0.5

n=1

n=1.5

n=2

n=3

l/A

1/Vn



		



Log A/(Am-A)

log C

log [Ai (Amax ‒ Ai)]



		



A(405)



		

										4-NC		Nt

								-4.7695510786				-0.6754450381

								-4.6234230429				-0.4193669518

								-4.5142785735				-0.2236850927

								-4.468521083				-0.1458920702

								-4.3010299957		-0.5385463775

								-4.1674910873				0.5370205147

								-4.15490196		-0.0945237736

								-4		0.272493028

								-3.8239087409		0.7651405748

								-3.6989700043		1.4198181175





		



4-NC

Nt



		Промяна на mL на 3.5x10-4 mol/L   Nitron в хлороформ  (17.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		0.5 mL 1x10−2 mol/L 4-NC

		5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		различни mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL Nitron		C(Nitron)		A(405)		_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		0.5		0.000017		0.11		4.7695510786		0.9586073148		-4.7695510786		-0.6754450381		9.0909090909		1.4142135624		2		2.8284271247		4		8

		2		0.7		0.0000238		0.174		4.6234230429		0.7594507517		-4.6234230429		-0.4193669518		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		3		0.9		0.0000306		0.236		4.5142785735		0.627087997		-4.5142785735		-0.2236850927		4.2372881356		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		4		1		0.000034		0.263		4.468521083		0.5800442515		-4.468521083		-0.1458920702		3.8022813688		1		1		1		1		1

		5		2		0.000068		0.489		4.1674910873		0.3106911409		-4.1674910873		0.5370205147		2.0449897751		0.7071067812		0.5		0.3535533906		0.25		0.125

		6		3		0.000102		0.61		3.9913998282		0.214670165		-3.9913998282		1.4631105403		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

		7		5		0.00017		0.627		3.7695510786		0.2027324592		-3.7695510786		2.1952075495		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008

		8		6		0.000204		0.625		3.6903698326		0.2041199827		-3.6903698326		2.017728767		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296

		9		8		0.000272		0.62		3.565431096		0.2076083105		-3.565431096		1.7509990043		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				9		0.000306		0.622		3.5142785735		0.2062096153		-3.5142785735		1.8395478753		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421

				10		0.00034		0.631		3.468521083		0.1999706408		-3.468521083		0		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001

								0.627								1.7687669074		Slope14-16

								A (max)								1.7687669074		Slope14-17

																2.797184937		Slope14-20
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		4.5142785735

		4.468521083

		4.1674910873

		3.9913998282

		3.7695510786

		3.6903698326

		3.565431096



&A

Page &P

- Log C

- Log A

0.6090648929

0.5543957967

0.3142582614

0.214670165

0.2027324592

0.2041199827

0.2076083105



		8.6956521739		8.6956521739		5.7471264368		5.7471264368		5.7471264368

		5.7471264368		5.7471264368		4.0650406504		4.0650406504		4.0650406504

		4.0650406504		4.0650406504		3.5842293907		3.5842293907		3.5842293907

		3.5842293907		3.5842293907		2.0618556701		2.0618556701		2.0618556701

		2.0618556701		2.0618556701		1.6393442623		1.6393442623

		1.6393442623		1.6393442623		1.5948963317		1.5948963317

		1.5948963317		1.5948963317		1.6		1.6

		1.6		1.6		1.6129032258		1.6129032258

		1.6129032258		1.6129032258		1.6077170418		1.6077170418

		1.6077170418



n=0.5

n=1

n=1.5

n=2

n=3
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0.1924500897
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0.5773502692

0.3333333333
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0.0277777778

0.4472135955

0.2

0.0680413817

0.015625

0.4082482905

0.1666666667

0.0441941738

0.012345679

0.3535533906

0.125

0.037037037

0.3333333333



		-4.7695510786

		-4.6234230429

		-4.5142785735

		-4.468521083

		-4.1674910873

		-3.9913998282

		-3.7695510786

		-3.6903698326
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Page &P

Log C

Log A/(Am-A)

-0.6519518613

-0.4193669518

-0.1945256224

-0.1009384602

0.5213888828

1.4631105403

2.1952075495

2.017728767



		5.7471264368		8.6956521739		8.6956521739		8.6956521739		8.6956521739

		4.0650406504		5.7471264368		5.7471264368		5.7471264368		5.7471264368

		3.5842293907		4.0650406504		4.0650406504		4.0650406504		4.0650406504

		2.0618556701		3.5842293907		3.5842293907		3.5842293907		3.5842293907

		1.6393442623		2.0618556701		2.0618556701		2.0618556701		2.0618556701

		1.5948963317		1.6393442623		1.6393442623		1.6393442623		1.6393442623

				1.5948963317						1.5948963317

				1.6						1.6



Absorbance

C(Nitron), mol dm−3
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Log A/(Am-A)
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l/A

1/Vn
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Absorbance

c(nitron) / mol dm−3
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		Input data														Ge-4-NC-Nt-water-chloroform

		n=		2												0,1 mL  2x10−3 mol/L Ge(IV)												R=		MTT

		m=		1												0.5 mL 1x10−2 mol/L 4-NC												CMo=		0.0000208

		l=		1												5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)												C0(R)=		0.0002

		CR0=		0.00034												до 10 mL H2O												CDNC=		0.0001

		СM=		0.00002												различни mL 3,4x10−4 mol/L Nitron в хлороформ												l=		1

		Amax=		0.631												екстракция - 2 min

																дължина на вълната ʎ = 405 nm

																l = 1.01		1

												1		2		3		4		5

		No				Saturation curve				Asmus

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

		1		0.5		0.000017		0.115		8.6956521739		1.4142135624		2		2.8284271247		4		8		2363802004.26436		9.3736110966

		2		0.7		0.0000238		0.174		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		2334849001.56898		9.3682587993

		3		0.9		0.0000306		0.246		4.0650406504		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		2837667823.04742		9.4529615557

		4		1		0.000034		0.279		3.5842293907		1		1		1		1		1		2978186772.91536		9.4739519305

		5		2		0.000068		0.485		2.0618556701		0.7071067812		0.5		0.3535533906		0.25		0.125		2393405238.37174		9.3790162372

		6		3		0.000102		0.61		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		7242271935.28851		9.8598748278

		7		5		0.00017		0.627		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008		9239071053.76264		9.9656283071

		8		6		0.000204		0.625		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296		3855040743.72211		9.5860289724

		9		8		0.000272		0.62		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125		1040917461.91894		9.0174162941

		10		9		0.000306		0.622		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421		972576176.524737		8.9879236272

				10		0.00034		0.631		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001		0		0

				3		0.000102		0.63		1.5873015873		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		163557152809.452		11.2136695418

				16		0.000544		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.000612		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		6911029.6931887		6.8395427589

				20		0.00068		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		5765857.80729415		6.760863928

						Amax=		0.631														AVERIGE=		9.4659813777

						emax=		31550														STDEV=		0.2606101502

																						CONFIDENCE=		0.2085277189

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.3155

																						Amax=		0.631





		



n=0.5

n=1

n=1.5

n=2

n=3



				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Ge(IV) (2.0x10-4 mol/L)

				n=		2								0.5 mL 1x10−2 mol/L 4-NC

				l=		1								5 mL aм.ац. буфер  (2N   pH=3.96

				С=		0.0002								i mL Nt (4.0x10-4 mol/L)

		mL Gе(IV)		C{Gе(IV)}		A		abscissa		ordinate				ex 2 min

		0.50		0.00001		0.057		6.7517563707		0.0001754386				l = 1.00 cm, λ = 405 nm

		0.80		0.000016		0.139		3.7266917032		0.0001151079

		1.00		0.00002		0.193		2.9942987384		0.0001036269

		1.50		0.00003		0.436		1.7391712218		0.0000688073				LINEST		Y=aX+b

		2.00		0.00004		0.648		1.3354162688		0.0000617284				0.0000216443		0.000032386

		2.50		0.00005		1.017		0.9888248333		0.0000491642		SD(a)		0.0000009224		0.0000032444		SD(b)

		0.70		0.000014		2.704		0.5152233556		0.0000051775		R^2		0.9927872761		0.0000044213		SD(Y)

												Confidence		0.0000007381		0.000002596

						tg a		Slope=		0.0000216443

						отрез		Intersept=		0.000032386

												вх. данни от Linmenu1

												0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

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

								e =		30877.5566664566				28586.1195283025		33568.3661248543		2291.437138154		2690.8094583977

								b=		798486857.337808				374947425.90867		11940081062.1076		423539431.429138		11141594204.7698

								log b=		8.9022677723				8.5739703764		10.0770072753		0.3282973959		1.174739503

				Определяне на КD и R%

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

				1		0.259		0.271		0		0		21.58		1.334118518		95.57

				2		0.251		0.264		0		0		19.31		1.2857303692		95.08

				3		0.262		0.275		0		0		20.15		1.304357939		95.27

														20.35		1.31		95.31		Average

														1.1502138935		0.0244065953		0.249849062		SD

														0.042		0.001		0.009		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.21		плюс/минус		0.75

						6.7517563707		17.5438596491

						3.7266917032		11.5107913669

						2.9942987384		10.3626943005

						1.7391712218		6.880733945

						1.3354162688		6.1728395062

						0.9888248333		4.9164208456





		



ordinate



		



A‒n/(n+1)

(C.l/A).10‒5



										3/5/14

		mL Ge		mL Nt		VNt/VNt+VGe		A405																						Experimental conditions:

		0		2		1		0																						i ml Ge(IV) (5.0x10-4 mol/L)																		Ge:Nitron = 1:2

		0.2		1.8		0.9		0.209																						0.5 mL 1x10−2 mol/L 4-NC

		0.4		1.6		0.8		0.473																						5 mL aм.ац. буфер  (2N   pH=3.96																		x mL 1x10-3 mol/L Ge(IV)

		0.6		1.4		0.7		0.724																						i mL Nt (5.0x10-4 mol/L)																		x mL 1x10-3 mol/L Nitron в хлороформ

		0.7		1.3		0.65		0.833

		0.8		1.2		0.6		0.804																						ex 2 min

		1		1		0.5		0.704																						l = 1.00 cm, λ = 405 nm

		1.2		0.8		0.4		0.531

		1.4		0.6		0.3		0.376

		1.6		0.4		0.2		0.234

		1.8		0.2		0.1		0.117

		2		0		0		0

						Y max=		0.7404444444

						k		0.0001						SD(Log Kex)=		0.2317837214

						Max		0.833						Mean value (Log Kex)=		9.57

						Max(opt)		1.125						Confidence (Log Kex)=		0.20

								Log Kex(1:2)=		9.98

						Y max=		0.3951367781

						log k		0.00004

						Max		0.65

						Max(opt)		1.645

								Log Kex(1:2)=		9.40

						Y max=		0.4249240122

						log k		0.00004

						Max		0.699

						Max(opt)		1.645

								Log Kex(1:2)=		9.50

						Y max=		0.4218844985

						log k		0.00004

						Max		0.694

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.4224924012

						log k		0.00004

						Max		0.695

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.2993939394

						log k		0.00002

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:2)=		9.69

						Y max=		0.2993939394

						log k		0.000025

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:1)=		9.50

						Y max=		0.323030303

						k		0.00005

						Max		0.533

						Max(opt)		1.650

								Log Kex(1:1)=		8.97



VNt/VNt+VGe



		



A405

VNt  / (VNt + VGe(IV))

Absorbance, a.u.



		

				Закон на Беер (18.02.2014)

				различни mL  от 2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер с  рН=   (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ + хлороформ

				екстракция - 2 min

				дължина на вълната ʎ = 405 nm

				l=1.01

				mL Ge(IV)		mug/mL Ge		d		epsilon				Y=aX+b												Aпразна 405 nm

				0		0		0

				0.02		0.29056		0.123		30446				a		b										0.128

				0.05		0.7264		0.32		31683				0.3776131478		0.063769964										0.129

				0.08		1.16224		0.497		30755		SD(a)		0.0062623612		0.0240558863		SD(b)								0.129

				0.1		1.4528		0.634		31386		R^2		0.9983525312		0.0425748973		SD(Y)		3 sigma=		0.1277246918				0.129

				0.2		2.9056		1.225		30322										10 sigma=		0.4257489727				0.132

				0.3		4.3584		1.741		28729																0.13

				0.4		5.8112		2.264		28020										DL (mol/L)=		0.0000042816				0.129

				0.5		7.264		2.758		27307										DL (mug/mL)=		0.3382421734				0.131

																				LQ (mol/L)=		0.0000142721

																				LQ (mug/mL)=		1.1274739113				SDblank=		0.0013024702

																				epsilon		29831

																				A		72.64

																				Sandell		0.002435054		mug/cm2

								Average		29831

								SD		1612

								Confidence		1117
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A‒n/(n+1)

(C.l/A).10‒5 , mol cm L‒1
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спектър

		

		Спектри (24.02.2014)

				0.1 mL  2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер рН =      (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ

				екстракция - 2 min

				l =1.00

																		с

		λ, nm		А(праз./пълна)		А(хлф./празна)

				Ge(IV) ‒ 4-NC ‒ Nt		4-NC ‒ Nt

		360		0.29		0.319

		365		0.337		0.29

		370		0.386		0.268

		375		0.437		0.243

		380		0.488		0.217

		385		0.532		0.192

		390		0.574		0.17

		395		0.605		0.152

		400		0.622		0.137

		405		0.625		0.122

		410		0.613		0.112

		415		0.587		0.103

		420		0.545		0.095

		425		0.489		0.088

		430		0.422		0.081

		435		0.353		0.074

		440		0.286		0.067

		445		0.224		0.061

		450		0.171		0.056

		455		0.128		0.052																														`

		460		0.093		0.048

		465		0.068		0.045

		470		0.048		0.043

		475		0.035		0.04

		480		0.026		0.037

		485		0.02		0.034

		490		0.016		0.033

		495		0.015		0.03

		500		0.013		0.029

		505		0.012		0.028

		510		0.012		0.027

		515		0.011		0.026

		520		0.011		0.025

		525		0.011		0.024

		530		0.011		0.023

		535		0.011		0.023

		540		0.011		0.022

		550		0.011		0.021

		560		0.01		0.018

		570		0.01		0.017

		580		0.009		0.015

		590		0.009		0.012

		600		0.009		0.009

		610		0.007		0.007

		620		0.007		0.005

		630		0.007		0.004





спектър

		



Ge(IV) ‒ 4-NC ‒ Nt

4-NC ‒ Nt

λ, nm

Absorbance, a.u.



Ge(IV)-(4-NC)-Nt

		Промяна на mL на 1x10-2 mol/L   4-NC (13.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		различни mL 1x10−2 mol/L 4-NC

		5 mL буфер рН =  3.91 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		10 mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL4-NC		C(4-NC)		A(405)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.00005		0.147		4.3010299957		0.8326826653		-4.3010299957		-0.5385463775		6.8707482993		4.472135955		20		89.4427191		400		8000

		2		0.07		0.00007		0.292		4.15490196		0.5346171486		-4.15490196		-0.0945237736		3.4589041096		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.0001		0.427		4		0.369572125		-4		0.272493028		2.3653395785		3.1622776602		10		31.6227766017		100		1000

		4		0.15		0.00015		0.559		3.8239087409		0.2525881921		-3.8239087409		0.7651405748		1.8067978533		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		5		0.2		0.0002		0.631		3.6989700043		0.1999706408		-3.6989700043		1.4198181175		1.6006339144		2.2360679775		5		11.1803398875		25		125

		6		0.3		0.0003		0.655		3.5228787453		0.1837587		-3.5228787453		0		1.5419847328		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		7		0.5		0.0005		0.654		3.3010299957		0.1844222517		-3.3010299957		2.8155777483		1.5443425076		1.4142135624		2		2.8284271247		4		8

		8		1		0.001		0.64		3		0.193820026		-3		1.6300887149		1.578125		1		1		1		1		1

		9		1.5		0.0015		0.641		2.8239087409		0.1931419705		-2.8239087409		1.6607299938		1.5756630265		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		10		2		0.002		0.64		2.6989700043		0.193820026		-2.6989700043		1.6300887149		1.578125		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.655								2.6017716613		Slope15-17

								A (max)								2.6958693007		Slope14-17

																2.3693489846		Slope15-16

														cm−3
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A(405)



		

										4-NC		Nt

								-4.7695510786				-0.6754450381

								-4.6234230429				-0.4193669518

								-4.5142785735				-0.2236850927

								-4.468521083				-0.1458920702

								-4.3010299957		-0.5385463775

								-4.1674910873				0.5370205147

								-4.15490196		-0.0945237736

								-4		0.272493028

								-3.8239087409		0.7651405748

								-3.6989700043		1.4198181175





		



4-NC

Nt



		Промяна на mL на 3.5x10-4 mol/L   Nitron в хлороформ  (17.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		0.5 mL 1x10−2 mol/L 4-NC

		5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		различни mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL Nitron		C(Nitron)		A(405)		_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		0.5		0.000017		0.11		4.7695510786		0.9586073148		-4.7695510786		-0.6754450381		9.0909090909		1.4142135624		2		2.8284271247		4		8

		2		0.7		0.0000238		0.174		4.6234230429		0.7594507517		-4.6234230429		-0.4193669518		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		3		0.9		0.0000306		0.236		4.5142785735		0.627087997		-4.5142785735		-0.2236850927		4.2372881356		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		4		1		0.000034		0.263		4.468521083		0.5800442515		-4.468521083		-0.1458920702		3.8022813688		1		1		1		1		1

		5		2		0.000068		0.489		4.1674910873		0.3106911409		-4.1674910873		0.5370205147		2.0449897751		0.7071067812		0.5		0.3535533906		0.25		0.125

		6		3		0.000102		0.61		3.9913998282		0.214670165		-3.9913998282		1.4631105403		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

		7		5		0.00017		0.627		3.7695510786		0.2027324592		-3.7695510786		2.1952075495		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008

		8		6		0.000204		0.625		3.6903698326		0.2041199827		-3.6903698326		2.017728767		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296

		9		8		0.000272		0.62		3.565431096		0.2076083105		-3.565431096		1.7509990043		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				9		0.000306		0.622		3.5142785735		0.2062096153		-3.5142785735		1.8395478753		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421

				10		0.00034		0.631		3.468521083		0.1999706408		-3.468521083		0		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001

								0.627								1.7687669074		Slope14-16

								A (max)								1.7687669074		Slope14-17

																2.797184937		Slope14-20
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		8.6956521739		8.6956521739		5.7471264368		5.7471264368		5.7471264368

		5.7471264368		5.7471264368		4.0650406504		4.0650406504		4.0650406504

		4.0650406504		4.0650406504		3.5842293907		3.5842293907		3.5842293907

		3.5842293907		3.5842293907		2.0618556701		2.0618556701		2.0618556701

		2.0618556701		2.0618556701		1.6393442623		1.6393442623

		1.6393442623		1.6393442623		1.5948963317		1.5948963317

		1.5948963317		1.5948963317		1.6		1.6

		1.6		1.6		1.6129032258		1.6129032258

		1.6129032258		1.6129032258		1.6077170418		1.6077170418

		1.6077170418
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		-4.7695510786

		-4.6234230429

		-4.5142785735

		-4.468521083

		-4.1674910873

		-3.9913998282

		-3.7695510786

		-3.6903698326
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		5.7471264368		8.6956521739		8.6956521739		8.6956521739		8.6956521739

		4.0650406504		5.7471264368		5.7471264368		5.7471264368		5.7471264368

		3.5842293907		4.0650406504		4.0650406504		4.0650406504		4.0650406504

		2.0618556701		3.5842293907		3.5842293907		3.5842293907		3.5842293907

		1.6393442623		2.0618556701		2.0618556701		2.0618556701		2.0618556701

		1.5948963317		1.6393442623		1.6393442623		1.6393442623		1.6393442623

				1.5948963317						1.5948963317

				1.6						1.6



Absorbance

C(Nitron), mol dm−3
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-4.5142785735
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		Input data														Ge-4-NC-Nt-water-chloroform

		n=		2												0,1 mL  2x10−3 mol/L Ge(IV)												R=		MTT

		m=		1												0.5 mL 1x10−2 mol/L 4-NC												CMo=		0.0000208

		l=		1												5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)												C0(R)=		0.0002

		CR0=		0.00034												до 10 mL H2O												CDNC=		0.0001

		СM=		0.00002												различни mL 3,4x10−4 mol/L Nitron в хлороформ												l=		1

		Amax=		0.631												екстракция - 2 min

																дължина на вълната ʎ = 405 nm

																l = 1.01		1

												1		2		3		4		5

		No				Saturation curve				Asmus

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

		1		0.5		0.000017		0.115		8.6956521739		1.4142135624		2		2.8284271247		4		8		2363802004.26436		9.3736110966

		2		0.7		0.0000238		0.174		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		2334849001.56898		9.3682587993

		3		0.9		0.0000306		0.246		4.0650406504		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		2837667823.04742		9.4529615557

		4		1		0.000034		0.279		3.5842293907		1		1		1		1		1		2978186772.91536		9.4739519305

		5		2		0.000068		0.485		2.0618556701		0.7071067812		0.5		0.3535533906		0.25		0.125		2393405238.37174		9.3790162372

		6		3		0.000102		0.61		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		7242271935.28851		9.8598748278

		7		5		0.00017		0.627		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008		9239071053.76264		9.9656283071

		8		6		0.000204		0.625		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296		3855040743.72211		9.5860289724

		9		8		0.000272		0.62		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125		1040917461.91894		9.0174162941

		10		9		0.000306		0.622		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421		972576176.524737		8.9879236272

				10		0.00034		0.631		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001		0		0

				3		0.000102		0.63		1.5873015873		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		163557152809.452		11.2136695418

				16		0.000544		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.000612		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		6911029.6931887		6.8395427589

				20		0.00068		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		5765857.80729415		6.760863928

						Amax=		0.631														AVERIGE=		9.4659813777

						emax=		31550														STDEV=		0.2606101502

																						CONFIDENCE=		0.2085277189

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.3155

																						Amax=		0.631
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				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Ge(IV) (2.0x10-4 mol/L)

				n=		2								0.5 mL 1x10−2 mol/L 4-NC

				l=		1								5 mL aм.ац. буфер  (2N   pH=3.96

				С=		0.0002								i mL Nt (4.0x10-4 mol/L)

		mL Gе(IV)		C{Gе(IV)}		A		abscissa		ordinate				ex 2 min

		0.50		0.00001		0.057		6.7517563707		0.0001754386				l = 1.00 cm, λ = 405 nm

		0.80		0.000016		0.139		3.7266917032		0.0001151079

		1.00		0.00002		0.193		2.9942987384		0.0001036269

		1.50		0.00003		0.436		1.7391712218		0.0000688073				LINEST		Y=aX+b

		2.00		0.00004		0.648		1.3354162688		0.0000617284				0.0000216443		0.000032386

		2.50		0.00005		1.017		0.9888248333		0.0000491642		SD(a)		0.0000009224		0.0000032444		SD(b)

		0.70		0.000014		2.704		0.5152233556		0.0000051775		R^2		0.9927872761		0.0000044213		SD(Y)

												Confidence		0.0000007381		0.000002596

						tg a		Slope=		0.0000216443

						отрез		Intersept=		0.000032386

												вх. данни от Linmenu1

												0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

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

								e =		30877.5566664566				28586.1195283025		33568.3661248543		2291.437138154		2690.8094583977

								b=		798486857.337808				374947425.90867		11940081062.1076		423539431.429138		11141594204.7698

								log b=		8.9022677723				8.5739703764		10.0770072753		0.3282973959		1.174739503

				Определяне на КD и R%

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

				1		0.259		0.271		0		0		21.58		1.334118518		95.57

				2		0.251		0.264		0		0		19.31		1.2857303692		95.08

				3		0.262		0.275		0		0		20.15		1.304357939		95.27

														20.35		1.31		95.31		Average

														1.1502138935		0.0244065953		0.249849062		SD

														0.042		0.001		0.009		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.21		плюс/минус		0.75

						6.7517563707		17.5438596491

						3.7266917032		11.5107913669

						2.9942987384		10.3626943005

						1.7391712218		6.880733945

						1.3354162688		6.1728395062

						0.9888248333		4.9164208456





		



ordinate



		



A‒n/(n+1)

(C.l/A).10‒5



										3/5/14

		mL Ge		mL Nt		VNt/VNt+VGe		A405																						Experimental conditions:

		0		2		1		0																						i ml Ge(IV) (5.0x10-4 mol/L)																		Ge:Nitron = 1:2

		0.2		1.8		0.9		0.309																						0.5 mL 1x10−2 mol/L 4-NC

		0.4		1.6		0.8		0.573																						5 mL aм.ац. буфер  (2N   pH=3.96																		x mL 1x10-3 mol/L Ge(IV)

		0.6		1.4		0.7		0.824																						i mL Nt (5.0x10-4 mol/L)																		x mL 1x10-3 mol/L Nitron в хлороформ

		0.7		1.3		0.65		0.921

		0.8		1.2		0.6		0.894																						ex 2 min

		1		1		0.5		0.804																						l = 1.00 cm, λ = 405 nm

		1.2		0.8		0.4		0.651

		1.4		0.6		0.3		0.476

		1.6		0.4		0.2		0.334

		1.8		0.2		0.1		0.187

		2		0		0		0

						Y max=		0.9331306991

						k		0.001						SD(Log Kex)=		0.1736859454

						Max		0.921						Mean value (Log Kex)=		9.54

						Max(opt)		0.987						Confidence (Log Kex)=		0.15

								Log Kex(1:2)=		9.85

						Y max=		0.3951367781

						log k		0.00004

						Max		0.65

						Max(opt)		1.645

								Log Kex(1:2)=		9.40

						Y max=		0.4249240122

						log k		0.00004

						Max		0.699

						Max(opt)		1.645

								Log Kex(1:2)=		9.50

						Y max=		0.4218844985

						log k		0.00004

						Max		0.694

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.4224924012

						log k		0.00004

						Max		0.695

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.2993939394

						log k		0.00002

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:2)=		9.69

						Y max=		0.2993939394

						log k		0.000025

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:1)=		9.50

						Y max=		0.323030303

						k		0.00005

						Max		0.533

						Max(opt)		1.650

								Log Kex(1:1)=		8.97
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A405

VNt  / (VNt + VGe(IV))

Absorbance, a.u.



		

				Закон на Беер (18.02.2014)

				различни mL  от 2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер с  рН=   (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ + хлороформ

				екстракция - 2 min

				дължина на вълната ʎ = 405 nm

				l=1.01

				mL Ge(IV)		mug/mL Ge		d		epsilon				Y=aX+b												Aпразна 405 nm

				0		0		0

				0.02		0.29056		0.123		30446				a		b										0.128

				0.05		0.7264		0.32		31683				0.3776131478		0.063769964										0.129

				0.08		1.16224		0.497		30755		SD(a)		0.0062623612		0.0240558863		SD(b)								0.129

				0.1		1.4528		0.634		31386		R^2		0.9983525312		0.0425748973		SD(Y)		3 sigma=		0.1277246918				0.129

				0.2		2.9056		1.225		30322										10 sigma=		0.4257489727				0.132

				0.3		4.3584		1.741		28729																0.13

				0.4		5.8112		2.264		28020										DL (mol/L)=		0.0000042816				0.129

				0.5		7.264		2.758		27307										DL (mug/mL)=		0.3382421734				0.131

																				LQ (mol/L)=		0.0000142721

																				LQ (mug/mL)=		1.1274739113				SDblank=		0.0013024702

																				epsilon		29831

																				A		72.64

																				Sandell		0.002435054		mug/cm2

								Average		29831

								SD		1612

								Confidence		1117
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спектър

		

		Спектри (24.02.2014)

				0.1 mL  2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер рН =      (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ

				екстракция - 2 min

				l =1.00

																		с

		λ, nm		А(праз./пълна)		А(хлф./празна)

				Ge(IV) ‒ 4-NC ‒ Nt		4-NC ‒ Nt

		360		0.29		0.319

		365		0.337		0.29

		370		0.386		0.268

		375		0.437		0.243

		380		0.488		0.217

		385		0.532		0.192

		390		0.574		0.17

		395		0.605		0.152

		400		0.622		0.137

		405		0.625		0.122

		410		0.613		0.112

		415		0.587		0.103

		420		0.545		0.095

		425		0.489		0.088

		430		0.422		0.081

		435		0.353		0.074

		440		0.286		0.067

		445		0.224		0.061

		450		0.171		0.056

		455		0.128		0.052																														`

		460		0.093		0.048

		465		0.068		0.045

		470		0.048		0.043

		475		0.035		0.04

		480		0.026		0.037

		485		0.02		0.034

		490		0.016		0.033

		495		0.015		0.03

		500		0.013		0.029

		505		0.012		0.028

		510		0.012		0.027

		515		0.011		0.026

		520		0.011		0.025

		525		0.011		0.024

		530		0.011		0.023

		535		0.011		0.023

		540		0.011		0.022

		550		0.011		0.021

		560		0.01		0.018

		570		0.01		0.017

		580		0.009		0.015

		590		0.009		0.012

		600		0.009		0.009

		610		0.007		0.007

		620		0.007		0.005

		630		0.007		0.004





спектър

		



Ge(IV) ‒ 4-NC ‒ Nt

4-NC ‒ Nt

λ, nm

Absorbance, a.u.



Ge(IV)-(4-NC)-Nt

		Промяна на mL на 1x10-2 mol/L   4-NC (13.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		различни mL 1x10−2 mol/L 4-NC

		5 mL буфер рН =  3.91 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		10 mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1.01

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL4-NC		C(4-NC)		A(405)		_Log C		_Log A		Log C		Log A/(Am-A)		l/A		n=0.5		n=1		n=1.5		n=2		n=3

		1		0.05		0.00005		0.147		4.3010299957		0.8326826653		-4.3010299957		-0.5385463775		6.8707482993		4.472135955		20		89.4427191		400		8000

		2		0.07		0.00007		0.292		4.15490196		0.5346171486		-4.15490196		-0.0945237736		3.4589041096		3.7796447301		14.2857142857		53.9949247156		204.0816326531		2915.4518950437

		3		0.1		0.0001		0.427		4		0.369572125		-4		0.272493028		2.3653395785		3.1622776602		10		31.6227766017		100		1000

		4		0.15		0.00015		0.559		3.8239087409		0.2525881921		-3.8239087409		0.7651405748		1.8067978533		2.5819888975		6.6666666667		17.2132593165		44.4444444444		296.2962962963

		5		0.2		0.0002		0.631		3.6989700043		0.1999706408		-3.6989700043		1.4198181175		1.6006339144		2.2360679775		5		11.1803398875		25		125

		6		0.3		0.0003		0.655		3.5228787453		0.1837587		-3.5228787453		0		1.5419847328		1.8257418584		3.3333333333		6.0858061945		11.1111111111		37.037037037

		7		0.5		0.0005		0.654		3.3010299957		0.1844222517		-3.3010299957		2.8155777483		1.5443425076		1.4142135624		2		2.8284271247		4		8

		8		1		0.001		0.64		3		0.193820026		-3		1.6300887149		1.578125		1		1		1		1		1

		9		1.5		0.0015		0.641		2.8239087409		0.1931419705		-2.8239087409		1.6607299938		1.5756630265		0.8164965809		0.6666666667		0.544331054		0.4444444444		0.2962962963

		10		2		0.002		0.64		2.6989700043		0.193820026		-2.6989700043		1.6300887149		1.578125		0.7071067812		0.5		0.3535533906		0.25		0.125

								0.655								2.6017716613		Slope15-17

								A (max)								2.6958693007		Slope14-17

																2.3693489846		Slope15-16

														cm−3





Ge(IV)-(4-NC)-Nt
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Ge(IV)-4-NC-(Nt)
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Holm-Lang.
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Komar-Tolmachov
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Likus.- Bolts
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		1.2550505051		1.2550505051
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		5.7790697674		5.7790697674

		3.5755395683		3.5755395683

		1.9566929134		1.9566929134

		1.4322766571		1.4322766571
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		4

		3.8239087409

		3.6989700043

		3.5228787453

		3.3010299957

		3



&A

Page &P

- Log C

- Log A

0.369572125

0.2525881921

0.1999706408

0.1837587

0.1844222517

0.193820026



		6.8707482993		6.8707482993		3.4589041096		3.4589041096		3.4589041096

		3.4589041096		3.4589041096		2.3653395785		2.3653395785		2.3653395785

		2.3653395785		2.3653395785		1.8067978533		1.8067978533		1.8067978533

		1.8067978533		1.8067978533		1.6006339144		1.6006339144		1.6006339144

		1.6006339144		1.6006339144		1.5419847328		1.5419847328

		1.5419847328		1.5419847328		1.5443425076		1.5443425076

		1.5443425076		1.5443425076		1.578125		1.578125

		1.578125		1.578125		1.5756630265		1.5756630265

		1.5756630265		1.5756630265		1.578125		1.578125

		1.578125
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		0.00005
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c(4-NC) / mol dm−3
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Absorbance

Absorbance

C(4-NC), mol dm−3
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log c(4-NC)

log A /(Am − A)

-0.5385463775

-0.0945237736

0.272493028

0.7651405748



		3.4589041096		6.8707482993		6.8707482993		6.8707482993		3.4589041096

		2.3653395785		3.4589041096		3.4589041096		3.4589041096		2.3653395785

		1.8067978533		2.3653395785		2.3653395785		2.3653395785		1.8067978533

		1.6006339144		1.8067978533		1.8067978533		1.8067978533		1.6006339144

		1.5419847328		1.6006339144		1.6006339144		1.6006339144		1.5419847328

		1.5443425076		1.5419847328		1.5419847328		1.5419847328		1.5443425076

		1.578125		1.5443425076		1.5443425076		1.5443425076		1.578125

		1.5756630265		1.578125		1.578125		1.578125		1.5756630265

				1.5756630265				1.5756630265		1.578125



1 / Vn

l /A
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Log A/(Am-A)

log C
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A(405)



		Промяна на mL на 3.5x10-4 mol/L   Nitron в хлороформ  (17.02.2014)

		0,1 mL  2x10−3 mol/L Ge(IV)

		0.5 mL 1x10−2 mol/L 4-NC

		5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)

		до 10 mL H2O

		различни mL 3,5x10−4 mol/L Nitron в хлороформ

		екстракция - 2 min

		дължина на вълната ʎ = 405 nm

		l = 1.01		1

		No				Saturation curve				Bent & French				Eqilibrium shift				Asmus

				mL Nitron		C(Nitron)		A(405)		_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		0.5		0.000017		0.11		4.7695510786		0.9586073148		-4.7695510786		-0.6754450381		9.0909090909		1.4142135624		2		2.8284271247		4		8

		2		0.7		0.0000238		0.174		4.6234230429		0.7594507517		-4.6234230429		-0.4193669518		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895

		3		0.9		0.0000306		0.236		4.5142785735		0.627087997		-4.5142785735		-0.2236850927		4.2372881356		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125

		4		1		0.000034		0.263		4.468521083		0.5800442515		-4.468521083		-0.1458920702		3.8022813688		1		1		1		1		1

		5		2		0.000068		0.489		4.1674910873		0.3106911409		-4.1674910873		0.5370205147		2.0449897751		0.7071067812		0.5		0.3535533906		0.25		0.125

		6		3		0.000102		0.61		3.9913998282		0.214670165		-3.9913998282		1.4631105403		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037

		7		5		0.00017		0.627		3.7695510786		0.2027324592		-3.7695510786		2.1952075495		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008

		8		6		0.000204		0.625		3.6903698326		0.2041199827		-3.6903698326		2.017728767		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296

		9		8		0.000272		0.62		3.565431096		0.2076083105		-3.565431096		1.7509990043		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125

				9		0.000306		0.622		3.5142785735		0.2062096153		-3.5142785735		1.8395478753		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421

				10		0.00034		0.631		3.468521083		0.1999706408		-3.468521083		0		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001

								0.627								1.7687669074		Slope14-16

								A (max)								1.7687669074		Slope14-17

																2.797184937		Slope14-20
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Page &P

- Log C

- Log A
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0.5543957967
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		8.6956521739		8.6956521739		5.7471264368		5.7471264368		5.7471264368

		5.7471264368		5.7471264368		4.0650406504		4.0650406504		4.0650406504

		4.0650406504		4.0650406504		3.5842293907		3.5842293907		3.5842293907

		3.5842293907		3.5842293907		2.0618556701		2.0618556701		2.0618556701

		2.0618556701		2.0618556701		1.6393442623		1.6393442623

		1.6393442623		1.6393442623		1.5948963317		1.5948963317

		1.5948963317		1.5948963317		1.6		1.6

		1.6		1.6		1.6129032258		1.6129032258

		1.6129032258		1.6129032258		1.6077170418		1.6077170418

		1.6077170418
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		-4.7695510786

		-4.6234230429

		-4.5142785735

		-4.468521083

		-4.1674910873

		-3.9913998282

		-3.7695510786

		-3.6903698326
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Log C

Log A/(Am-A)
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		5.7471264368		8.6956521739		8.6956521739		8.6956521739		8.6956521739

		4.0650406504		5.7471264368		5.7471264368		5.7471264368		5.7471264368

		3.5842293907		4.0650406504		4.0650406504		4.0650406504		4.0650406504

		2.0618556701		3.5842293907		3.5842293907		3.5842293907		3.5842293907

		1.6393442623		2.0618556701		2.0618556701		2.0618556701		2.0618556701

		1.5948963317		1.6393442623		1.6393442623		1.6393442623		1.6393442623

				1.5948963317						1.5948963317

				1.6						1.6



Absorbance

C(Nitron), mol dm−3

&A

Page &P

LogC(Nitron)

Log A/(Am-A)

-4.7695510786

-4.6234230429

-4.5142785735

-0.6519518613

-0.4193669518

-0.1945256224

l/A

1/Vn

n=0.5

n=1
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Absorbance

c(nitron) / mol dm−3
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c(nitron) / mol dm−3
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Log A/(Am-A)



		





		





		Input data														Ge-4-NC-Nt-water-chloroform

		n=		2												0,1 mL  2x10−3 mol/L Ge(IV)												R=		MTT

		m=		1												0.5 mL 1x10−2 mol/L 4-NC												CMo=		0.0000208

		l=		1												5 mL буфер рН = 3.99 (2М NH4OH, 2M CH3COOH)												C0(R)=		0.0002

		CR0=		0.00034												до 10 mL H2O												CDNC=		0.0001

		СM=		0.00002												различни mL 3,4x10−4 mol/L Nitron в хлороформ												l=		1

		Amax=		0.631												екстракция - 2 min

																дължина на вълната ʎ = 405 nm

																l = 1.01		1

												1		2		3		4		5

		No				Saturation curve				Asmus

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

		1		0.5		0.000017		0.115		8.6956521739		1.4142135624		2		2.8284271247		4		8		2363802004.26436		9.3736110966

		2		0.7		0.0000238		0.174		5.7471264368		1.1952286093		1.4285714286		1.7074694419		2.0408163265		2.915451895		2334849001.56898		9.3682587993

		3		0.9		0.0000306		0.246		4.0650406504		1.0540925534		1.1111111111		1.1712139482		1.2345679012		1.3717421125		2837667823.04742		9.4529615557

		4		1		0.000034		0.279		3.5842293907		1		1		1		1		1		2978186772.91536		9.4739519305

		5		2		0.000068		0.485		2.0618556701		0.7071067812		0.5		0.3535533906		0.25		0.125		2393405238.37174		9.3790162372

		6		3		0.000102		0.61		1.6393442623		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		7242271935.28851		9.8598748278

		7		5		0.00017		0.627		1.5948963317		0.4472135955		0.2		0.0894427191		0.04		0.008		9239071053.76264		9.9656283071

		8		6		0.000204		0.625		1.6		0.4082482905		0.1666666667		0.0680413817		0.0277777778		0.0046296296		3855040743.72211		9.5860289724

		9		8		0.000272		0.62		1.6129032258		0.3535533906		0.125		0.0441941738		0.015625		0.001953125		1040917461.91894		9.0174162941

		10		9		0.000306		0.622		1.6077170418		0.3333333333		0.1111111111		0.037037037		0.012345679		0.0013717421		972576176.524737		8.9879236272

				10		0.00034		0.631		1.5847860539		0.316227766		0.1		0.0316227766		0.01		0.001		0		0

				3		0.000102		0.63		1.5873015873		0.5773502692		0.3333333333		0.1924500897		0.1111111111		0.037037037		163557152809.452		11.2136695418

				16		0.000544		0.454		2.2026431718		0.25		0.0625		0.015625		0.00390625		0.0002441406		0		0

				18		0.000612		0.443		2.2573363431		0.2357022604		0.0555555556		0.01309457		0.0030864198		0.0001714678		6911029.6931887		6.8395427589

				20		0.00068		0.448		2.2321428571		0.2236067977		0.05		0.0111803399		0.0025		0.000125		5765857.80729415		6.760863928

						Amax=		0.631														AVERIGE=		9.4659813777

						emax=		31550														STDEV=		0.2606101502

																						CONFIDENCE=		0.2085277189

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

																								1/Amax < 1/A < 2/Amax

																						Amin=		0.3155

																						Amax=		0.631
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				Komar-Tolmachev										Experimental conditions:

				Input data				calculated						i ml Ge(IV) (2.0x10-4 mol/L)

				n=		2								0.5 mL 1x10−2 mol/L 4-NC

				l=		1								5 mL aм.ац. буфер  (2N   pH=3.96

				С=		0.0002								i mL Nt (4.0x10-4 mol/L)

		mL Gе(IV)		C{Gе(IV)}		A		abscissa		ordinate				ex 2 min

		0.50		0.00001		0.057		6.7517563707		0.0001754386				l = 1.00 cm, λ = 405 nm

		0.80		0.000016		0.139		3.7266917032		0.0001151079

		1.00		0.00002		0.193		2.9942987384		0.0001036269

		1.50		0.00003		0.436		1.7391712218		0.0000688073				LINEST		Y=aX+b

		2.00		0.00004		0.648		1.3354162688		0.0000617284				0.0000216443		0.000032386

		2.50		0.00005		1.017		0.9888248333		0.0000491642		SD(a)		0.0000009224		0.0000032444		SD(b)

		0.70		0.000014		2.704		0.5152233556		0.0000051775		R^2		0.9927872761		0.0000044213		SD(Y)

												Confidence		0.0000007381		0.000002596

						tg a		Slope=		0.0000216443

						отрез		Intersept=		0.000032386

												вх. данни от Linmenu1

												0.000000667		дов. интервал на tg a

												0.00000128		дов. интервал на отреза

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

								e =		30877.5566664566				28586.1195283025		33568.3661248543		2291.437138154		2690.8094583977

								b=		798486857.337808				374947425.90867		11940081062.1076		423539431.429138		11141594204.7698

								log b=		8.9022677723				8.5739703764		10.0770072753		0.3282973959		1.174739503

				Определяне на КD и R%

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

				1		0.259		0.271		0		0		21.58		1.334118518		95.57

				2		0.251		0.264		0		0		19.31		1.2857303692		95.08

				3		0.262		0.275		0		0		20.15		1.304357939		95.27

														20.35		1.31		95.31		Average

														1.1502138935		0.0244065953		0.249849062		SD

														0.042		0.001		0.009		Confidance

														Log(Kex)=Log(b)+Log(Kd)=				10.21		плюс/минус		0.75

						6.7517563707		17.5438596491

						3.7266917032		11.5107913669

						2.9942987384		10.3626943005

						1.7391712218		6.880733945

						1.3354162688		6.1728395062

						0.9888248333		4.9164208456





		



ordinate



		



A‒n/(n+1)

(C.l/A).10‒5



										3/5/14

		mL Ge		mL Nt		VNt/VNt+VGe		A405																						Experimental conditions:

		0		2		1		0																						i ml Ge(IV) (5.0x10-4 mol/L)																		Ge:Nitron = 1:2

		0.2		1.8		0.9		0.209																						0.5 mL 1x10−2 mol/L 4-NC

		0.4		1.6		0.8		0.473																						5 mL aм.ац. буфер  (2N   pH=3.96																		x mL 1x10-3 mol/L Ge(IV)

		0.6		1.4		0.7		0.724																						i mL Nt (5.0x10-4 mol/L)																		x mL 1x10-3 mol/L Nitron в хлороформ

		0.7		1.3		0.65		0.833

		0.8		1.2		0.6		0.804																						ex 2 min

		1		1		0.5		0.704																						l = 1.00 cm, λ = 405 nm

		1.2		0.8		0.4		0.531

		1.4		0.6		0.3		0.376

		1.6		0.4		0.2		0.234

		1.8		0.2		0.1		0.117

		2		0		0		0

						Y max=		0.7404444444

						k		0.0001						SD(Log Kex)=		0.2317837214

						Max		0.833						Mean value (Log Kex)=		9.57

						Max(opt)		1.125						Confidence (Log Kex)=		0.20

								Log Kex(1:2)=		9.98

						Y max=		0.3951367781

						log k		0.00004

						Max		0.65

						Max(opt)		1.645

								Log Kex(1:2)=		9.40

						Y max=		0.4249240122

						log k		0.00004

						Max		0.699

						Max(opt)		1.645

								Log Kex(1:2)=		9.50

						Y max=		0.4218844985

						log k		0.00004

						Max		0.694

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.4224924012

						log k		0.00004

						Max		0.695

						Max(opt)		1.645

								Log Kex(1:2)=		9.49

						Y max=		0.2993939394

						log k		0.00002

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:2)=		9.69

						Y max=		0.2993939394

						log k		0.000025

						Max		0.494

						Max(opt)		1.650

								Log Kex(1:1)=		9.50

						Y max=		0.323030303

						k		0.00005

						Max		0.533

						Max(opt)		1.650

								Log Kex(1:1)=		8.97



VNt/VNt+VGe



		



A405

VNt  / (VNt + VGe(IV))

Absorbance, a.u.



		

				Закон на Беер (18.02.2014)

				различни mL  от 2x10−3 mol/L Ge(IV)

				0.5 mL 1x10−2 mol/L 4-NC

				5 mL буфер с  рН=   (2М NH4OH, 2M CH3COOH)

				до 10 mL H2O

				10 mL 3,5x10−4 mol/L Nitron в хлороформ + хлороформ

				екстракция - 2 min

				дължина на вълната ʎ = 405 nm

				l=1.01

				mL Ge(IV)		mug/mL Ge		d		epsilon				Y=aX+b												Aпразна 405 nm

				0		0		0

				0.02		0.29056		0.123		30446				a		b										0.128

				0.05		0.7264		0.32		31683				0.3776131478		0.063769964										0.129

				0.08		1.16224		0.497		30755		SD(a)		0.0062623612		0.0240558863		SD(b)								0.129

				0.1		1.4528		0.634		31386		R^2		0.9983525312		0.0425748973		SD(Y)		3 sigma=		0.1277246918				0.129

				0.2		2.9056		1.225		30322										10 sigma=		0.4257489727				0.132

				0.3		4.3584		1.741		28729																0.13

				0.4		5.8112		2.264		28020										DL (mol/L)=		0.0000042816				0.129

				0.5		7.264		2.758		27307										DL (mug/mL)=		0.3382421734				0.131

																				LQ (mol/L)=		0.0000142721

																				LQ (mug/mL)=		1.1274739113				SDblank=		0.0013024702

																				epsilon		29831

																				A		72.64

																				Sandell		0.002435054		mug/cm2

								Average		29831

								SD		1612

								Confidence		1117
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