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Abstract. The complex formation in the vanadium(V) – 4-(2-thiazolylazo)orcinol (TAO) – 2,3,5-triphenyl-2H-tetrazolium chloride (TTC) liquid-liquid extraction-chromogenic system was studied. The chloroform-extracted complex has a composition of 2:2:2 under the optimum conditions (pH 4.8-5.2, extraction time – 3 min, concentration of TAO – 3.4(10-4 mol dm-3, and concentration of TTC – 9.4(10-4 mol dm-3) and could be regarded as a dimer (D) of two 1:1:1 species (S) presented by the formula (TT+)[VO2(TAO)]. The constant of extraction was calculated by two methods and some analytical characteristics were determined. The wavelength of maximum absorption ((max), molar absorptivity ((() and fraction extracted (E) were found to be ( = 545 nm, (545 = 1.97(104 dm3 mol–1 cm–1, and E = 97.9 %. The ground-state equilibrium geometries of the complexes S and D were optimized by quantum chemical Hartree-Fock calculations using 3-21G* basis functions. The bonding and interaction energies were calculated as well.
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Figure S1. Effect of extraction time on the absorbance. cV(V) = 2(10−5 mol dm−3, cTAO = 3.4(10−4 mol dm−3, cTTC = 9.4(10−4 mol dm−3, pH=5.1, (=545 nm.
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Figure S2. Dependence between the absorbance of the extracted complex and concentration of V(V)
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Figure S3. Determination of the TAO-to-V(V) molar ratio (in water-ethanol medium) by the straight-line method of Asmus. 
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Figure S4. Determination of the TAO-to-V(V) molar ratio (in water-ethanol medium) by the mobile equilibrium method. Slopes (a(SD) of the obtained straight: (1. n=m=1) 0.98(0.03; (2. n=m=2) 1.40(0.03; (3. n=m=3) 1.83(0.04.

Table SI. Comparison between the composition of ternary complexes of vanadium(V) with azocompounds (AC) and cationic ion-association reagents (TZ or Q) extracted in organic phase

	Complex V(V)-AC-TZ
	Composition
	Ref.

	AC = 4-(2-pyridylazo)resorcinol
	TZ+ = Thiazolyl Blue Tetrazoliuma
	1:2:3
	S1

	
	TZ+ = Tetrazolium Violetb
	1:2:3
	S2

	
	TZ+ = 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyl-2H-tetrazolium 
	1:1:1 ?
	S3

	
	
	1:2:3
	S4

	
	TZ+ = 2,3,5-triphenyl-2H-tetrazolium 
	c1:2:1
	S5

	
	
	d 2:2:2 and e1:2:3
	S6

	AC = 4-(2-thiazolylazo)resorcinol
	TZ+ = Thiazolyl Blue Tetrazoliuma
	1:2:3
	S7

	
	TZ+ = Tetrazolium Violetb
	1:2:3
	S7

	
	TZ+ = 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyl-2H-tetrazolium 
	1:2:3
	S7

	
	TZ+ = 2,3,5-triphenyl-2H-tetrazolium 
	1:2:3
	S8

	AC = 4-(2-thiazolylazo)orcinol
	TZ+ = Thiazolyl Blue Tetrazoliuma
	2:2:2
	S9

	
	TZ+ = Tetrazolium Violetb
	2:2:2
	S9

	
	TZ+ = 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyl-2H-tetrazolium 
	2:2:2
	S9


Table SI. Continued
	Complex V(V)-AC-Q
	Composition
	Ref.

	AC= 4-(2-pyridylazo)resorcinol
	Q+ = quinine
	1:1:1
	S10

	
	Q+ = tetraphenyphosphonium
	1:1:1
	S11

	
	Q+ = tetraphenylarsonium
	1:1:1
	S11

	
	Q+ = Crystal Violet
	1:1:1
	S12

	
	Q+ = nitron
	1:1:1
	S13

	
	Q+ = trioctylmethylammonium 
	1:1:1
	S14

	
	Q+ = zephiramine
	1:1:1
	S15

	
	Q+ = xylometaroionium
	1:1:1
	S16

	AC= 4-(2-thiazolylazo)resorcinol
	Q+ = tetraphenyphosphonium
	1:1:1
	S17

	
	Q+ = tetraphenylarsonium
	1:1:1
	S17

	
	Q+ = tri-n-bulylamine
	1:1:1
	S18

	
	Q+ = tri-n-hexylamine
	1:1:1
	S18

	
	Q+ = tri-n-octylamine
	1:1:1
	S18

	
	Q+ = diphenylguanidine
	1:1:1
	S18


a – 3-(4,5-dimethyl-2-thiazol)-2,5-diphenyl-2H-tetrazolium

b – 3-(2-naphtyl)-2,5-diphenyl-2H-tetrazolium

c – extracted from water-propanol medium

d – low concentration of the reagents

e – optimum reagents concentrations 
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