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AEisTHAcT 

Tbenmld ecomposition of IN(C~)41,1V~O~~(~O)*l and 

IN(C$&+l IV202Fg(H20)3( has hem investigated by sinultaneous n;, DE, and 

DTA.kammments havebeencamiedoutinadynamicatm@hereofdryargon 

and air respectively. Intermediate phases and final products have been 

characterizedby X-raypowderand inframdspectrmscopy. 

IN(C2Hg)yl*lV~0~g(H20)21 is dehydrated in the first step, which is followed 

by melting. The final productisan iqme VP3 inargonand v*05 inair 

respectively. Thermal decomposition of IN(C.&IAI IV,0$5(H;20)31 also gives 

anhydrouscompound in the first step. Furtherpyrolisis inargonis 

accomplished intuooverlaping steps. The final productofdecomposition 

isanimpureVF 3. The d ecompositionofanhydmusproductinairis~~rmic 

due to oxidation of tetraethylammniuo cation and vanadiun with V205 as final 

residue. 

The role of the cation in thermal d eccmposition of amoniuu and tetramethyl- 

and tetraethylammniuo fluorcoxovanadates(IV) is discussed. 

Thenmld eccqnsitionoftetraau3thylamxmim 

di-+%orobis)aquadifluom-oxovana&te(lV)~ gi vesanhydrouscompomdinthe 

firststepandan impurevamdiuutrifluoride as final pmductofdemmposition 

in argon. B air the dehydration is followed by oxidation to vamdiun psntoxide 

(I). 

Uereport.hereonthethenmldeumpos ition of fluorooxovanadates(IV~ with 

tetraethy lamKmiuocation. 
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Synthesis of I~(C~5)412IV202F2(~20)21 was described elsewhere (2). 

1 (C&)4i IV202F5(H20)3i was prepared by isothermal crystallization at room 

temperature from solutions of (C2B5)4y and VOy2 in molar ratio of 1:l in 5$ 

HF. Blue crystals were filtred and washedwithmethanoland dried in vacuum 

desiccator (found 21.39%C, 6.14%H, 3.28%N, 23.9%V, 23.65%F, calculated 23.26%C, 

6.35%H, 3.39%N, 24.66%'/, 22.99%FzF). 

Thermanalytical curves were obtained by means of a Msttler TAl them 

analyzer. Experimentdl conditions: TDl sample holder, platinum crucible, sample 

weights lOOmg, heatingrateof2YYmin,atmosphereofdryargonanddryair 

with 51/h flow rate. Intermediate phaseswere obtained byheatingthe initial 

ccmpound ataheatingrate 6oc/mi.n todesiredmassloss and cooling the samples. 

Crystallographic powder spectra were obtained with a Guinier-de Wolff camera 

usingcuK,radiation. Infrared spectrawereobtainedusingakdel521Perkin 

Elmer grating spectrometer (4000-250 cm-'). 

BFSJLTSANDDISCUSSION 

Thermal d ecomposition of IK~5)4121~2~~6(~2~)21 in argon atmosphere (Fig.11 

gives an anhydrous ccmpound in the first step. The reaction takes place between 

80 and 150°C with mass loss of 6.4% (calculated 6.62%). On the DTA curve there 

is another endothermic peak at 18OoC, which can be ascribed to melting as shown 

in a separate experiment. Further decompos ition to final residue gives vanadiun 

trifluoride as proved by X-ray powder'pattern. Mass loss of 63.9% exceeds the 

calculated for the decompos ition to vanadiuu trifluoride (57.54%). The difference 

can be due to the admixture of vanadium(II1) oxide in final residue (1). The 

representative part of IR spectra of the intermediate phases, as well as of 

the residue, are shown in Fig.2. The spsctrm of 32.9% mass loss intermediate 

is similar to the spectrm of the anhydrous canpomd. In IR spectrm of the 

next intermediate (50.5%massloss) thebandsbetueen45Oand 600an~1~i.ne 

to a broad band which is characteristic for VF3 (3). The diminution of the 

intensity of ~a.1000 cm-' (J,_,) band takes place in the last step of the 

decomposition due to reduction-of V(IV) to V(II1). IR spectrm of the final 

pmduct is very close to that reported for VF3. 

Inthethemml d eccmposition of(N(C2H5)4(21V202F6(H20)2( in air dehydration 

andfurtherd ecmposition overlap without characteristic DTG and DTA peaks, 

to final mass loss of 67.6%. Final residue is vanadiuo pentoxide (calculated 

66.99%umssloss) as proved by X-ray powder pattern. 
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Thenmld eccwosition of jN(C2H5>411V202F50120)3~ in argon (Fig.31 begins 

with dehydrataticmbetueen 9Oand 160°Cuithmasslossof12.0~ (calculated 

13.08%). ~nhydrous cuqxmd ckmposes in im steps. In the X-W powder pattern 

oftheresidue,weakand diffuse lines ofVF 3 uerefound.Chemicalanalysis 

of the residue (50.8%V, 36.5% F) gave a 1.00:1.93 V: F ratio. The final product 

ismereforean impure VF3, and the most probable 'admixture vanadim(II1) 

oxide. Analytical data as well as the final mass loss of 53.0% are close 

to the canposition 1.80 VP3 +l.OO VO, withatheoreticalweightloss of 
. 5 

53.152. The rep resentative psrt of the IR spectra of the intermediate phases, 

as us11 as of the residue, are shorn in Fig.4. The spectrm of 34.7s mass 

lossintermediateissimilartothespectrmoftheanhydrousccmpomd.The 

diminution of the intensity of ~a.1000 cm-' (d,,) band takes place in the 

laststepofdeccqos ition due to reduction of V(IV)'to V(II1). The IR spectrun 

of the final product is very close to that reported for VF3. 

Thennoanalytical curves of IN(C2H5)411V20~5(H20)31 in air are shown in 

Fig.5. The first step, thedehydration, is the sameas inargon. The end 

product of further deccmpos ition is vanadiun pentoxide, as prpved by X-ray 

powder pattern. The finalmasslossis 60.15 whereas the calCulatf!d 

value for formation of V205 is 55.98%. 

By thermal decompos ition of tetramethylaumniwn (11, ammonium (4) and 

one of two tetraethy laummiun fluorcoxovanadates(IV), intermediate phases 

with VOF3- stochiometry of anion are formed. Tetraethylammnim and 

tetrameth yamoniun conpounds are stable in argon up to 200° and 270°C, 

respectively. NH4VOF3 as an intermediate phase was isolated by the isothermal 

decomposition of (NH4j2VOF4 at 180°C. 
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