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Studies on Oxohydroxofluoxovanadates(IV) 

M.C. CHAKRAVORTI and A.R. SAFKAR 

Deparhmantof Chemistry, Indian Instituteof Technology, 

Rharagp_x 721 302 (India) 

In continuation of 0~1: wxk on the oxofluorovanadates(IV)[l], we 

report here the isolation andcharacterisaticmof two salts of anew type, 

(LH)2 [VO(OH)F3], wfi exe L=pyridine and 2-picoline. Thesewerepreparedby 

using the smem&hod [l] aswasusedforthepreparationof the saltsof 

the type LH [Vof3(H20)] , except that a smaller amount of hydrofluoric acid 

(relative to the base) was used for the preparation of the (LH)~ [u,(OH)F~] 

type of salts. It appears that VJ(CH)F3]2- which is initially formed on 
[ 

the addition of smll mount of hydrofluoric acid ti VB04, is changed to 

1 
mF3(H20) 1 - on futher addition of the acid. 

[ 
VO(OH)F3 2- 

I 
+ H+-[mF3W20)]- 

Hoththesalts are stablewbandxy. They arebluecrystalline sub- 

stances and highly soluble in water. They are also soluble in dilute hydro- 

fluoric acid but insoluble in amen organic solvents. The molecular am- 

ductances in very dilute aqueous solutims of the salts indicate that the 

canplex ion deafqmses appreciably in dilute solution. The magnetic no- 

mnts (Table 1) of the salts agree with the spin-only value for a single d 

electron. 

The i.r. spectra (Table 1) of both the salts give a strong and broad 

baud around 33OC an-', whichmay be assigned as v(O-H). The presence or 

absenceofwater inthe salts cannot be concluded franthe spectra, since 

the cations give strong absorptims at about 1600 an-l. Hoth the spectra 

display strong teminal V=O band at 965 an-l. Theotherbandsinthespectra 

fm 1600 to 750 an-l areduetothecations [2, 31. Itisdifficultto 



assign v(V-F) bands, since the spectra of the cations also give several 

bands [2, 31 between 750 to 400 cm-l. 

TheTGAcurves of the salts shcw thattheybegintodeccqmse alive 

the roan temperature and the deozmposition takes place in one step without 

the formation of any stable intermediate canpound and finally vanadium 

pentoxide is formed around 4cO°C. 

TABLE1 

Magnetic mments and infrared spectralbands* oftheccqlexes 

peff BM v(O-H) vW=o) Otherbands 

at 33OC 

[WOHlF3] 1.73 33cxIi 965s 
(very broad) 

1 1.72 3303s 

(very b-d) 
965s 

161Os, 153Gvw, 
1240~1, 122Os, 
1155w, 1075m, 
105&l, lOlow, 
945sh, 88Ow, 
76Os, 685s, 
64Cw, 500s b. 

1640sh, 1615s, 
15O%h, 1235m, 
121Qn, 1065~ b, 
loKm, 87*, 
81Os, 72Os, 
55Osh, 500s. 

Abbreviation : py = pyridine; pit = picoline. 
*in nujol; v in at-1 

All the chemicals used were either E. Merck's G.R. or B.D.H. Analar 

quality. Pyridine and 2-picoline were distilled before use. Vanadyl sul- 

phate trihydrate was prepared by standard metkd [4]. 

The methods of elemental analysis, the measurements of conductance, 

magnetic mxents and the recording of 'EA curves and i.r. spectra were 

previously described [l]. 

(pyH12 [VO(OH,F3] was prepared by the addition of a saturated aqueous 

solution of VOSXJ4.3H20(lg) to a solution containing 1.9 ml pyridine and 1.3 

ml hydrofluoric acid (40%). Blue crystalline ccmpmnd appeared On stirring 
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the mixture for a few minutes. The yield was 0.6 g. Analysis : Found: V, 

17.0; F, 18.9; N, 9.2; C, 40.2; H, 4.5%. C10H13N2V02F3 requires V, 16.9; 

F, 18.9; N, 9.3; C, 39.9; H, 4.3%. 

1 was prepared by the same method as that used for 
the pyridine salt, replacing pyridine by 2-picoline (2.3 ml). In this case 

also blue crystalline corqound appeared on stirring the mixture. The yield 

was 0.6 g. Analysis: Found: V, 15.7; F, 17.3; N, 8.4; C, 44.2; H, 5.5%. 

C12H17N2V02F3 reguires V, 15.5; F, 17.3; N, 8.5; C, 43.8; H, 5.2%. 

The salts were dried by pressing between filter papers and then keep- 

ing in a desiccator over sulphuric acid and caustic soda till constant 

weight. No pure canpound could be isolated by the above method with bases 

like 2,6-lutidine, 2,2'-bipyridyl and l,lO-phenanthmline. 
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