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ABSTRACT 

The behaviour of an equimolecular CdCO -V 0 
ed atmosphere of water vapor has been stud I 2z 

system in a saturat 
ed a different tempera: 

tures.It was found by means of IR spectroscopy and X-ray data,that 
the @-CdB(VO ) is obtained at 150°C.The beginning of reaction is 
stated for Bn2increase of intensity of(OOl)X-ray line of V 0 
the other hand,the adsorbedwater molecules might cause ths 

*On 
zrans- 

formation crystalline-amorphous of V205,and an increase of acid 
properties at the V 0 

25 
surface. 

INTRODUCTION 

The high temperature(Q)polimorph of cadmium metavanadate has 

been prepared by heating mixtures of different cadmium and vanadium 

compounds at temperatures between 650-800°C(1-4),or by heating the 

low temperature(a)polimorph at 750-800~~(5).0nly Bouloux et al.,(6) 

have obtained it at 460~~ by compression ofo(-Cd(V05)21attice under 

5OOObars pressure.Generally it is not obtained pure. 

We can get it practically pure at 150°C from an equimolecular 

CdC03-V205mixture kept in a saturated atmosphere of water vapor 

during 24 hours. 

The mixture evolution with the temperature has been studied 

too-At 50°Cttheo!-Cd(V03)2is detected-This compound has been obtaih 

ed by us in a previous paper (7). 

EXPERIMENTAL PROCEDURES 

Reagents: V205Merck a.r.with a purity>99%.CdC03Riede1 de Ii&en 

A.G.,both identified by X-ray and thermal analysis. 

Preparation of samples.We prepared a mechanical mixture of 

CdC03-V205(lrlM).Grain sizeL0.05 mm.Samples of lg.were kept in a 

pressure reactor Phaxe ZOO5 of 100 ml.capacity,under a saturated 

atmosphere of water vapor during 24 he This study has been carried 

out at the following temperatures: 50975,100 and 150°C. 

Techniques:X-ray powder diffraction.Siemens D500 equipped with 

~805 generator,graphite monochromater and Cu Ka,radiation. Infrared 
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spectroscopy: perkin Elmer 599B:KBr tablets,0.3%sampla concentra- 

tion. Thermal analysis (TG-DSClt Mettlar TA 3000 Analysis Sy8tem 

with TClOTA Processor.The weight for all samplea wan about 30 lag., 

an heating rate of 10°C/min. and a N2 atream. 

RESULTS AND DISCUSSION 

In Fig.1 we give the X-ray powder diffractograms of mixture 

CdC03-V205(l:lM)heated at different tdmperatures.Ue can see a pro8 

ressive increment oftiandp-Cd(V0 ) 
32 

depending.on temperature-At 

150°C the reaction is finished.&t this tamperature thepform is 

ebtikdritkasLui&&ti~t uou~t af @-Cd(V03)2. 

LO 36 28 20 28 12 

111.1 X-ray powder diffmotiom 
patku 

V,05' CdCO 
3' 

-Cd(V03)2 

-Cd(V03)2 

Fig.2 shows the IR spectra 

which are in agreement with the 

results above mentioned.When-the 

trmperature rises, the. absorption 

bands of CdC03and VZ05decreame, 

ud the Cd(V0 ) 
32 

ones increase. 

TM respectively absorption bands 

are found at about: 

CdC03:1320-1530,860 and 720(cm-l) 

~~0~:1020,820 and 590-475(c~i-~)(9) 

Cd(V03),:550t960 and 85O(cm-l)(4) 

Cd(V03),:515 and 890-83O(cm-')(4). 

The results of thermal analy- 

sio are shown in Fig.3(TG) and 

?ig.4(DSC).The TG curvea indicate 

between 25-100°C a weight loss car 

responding to adsorbed water.In 

samples heated at 100 and 150°C 

(curves d,e)in which thep -Cd(V03), 

is the main component, the amount 

of adsorbed water is minimum.Bet- 

ween 350-400°C,CdC0 decompoees.As we can see in curve (e),the amount 
3 . 

of CdC03is very small.This faat confirms the results obtained by 

X-ray and IR spectroscopy.In curve(c),at about 300°C a small weight 

loss is detected,very near to CdC03decomposition,we think that it 

is due to loss of C02proceding from labile CO". The DSC curves show 
3 

between 25-100°C a first endothermic effect,due to loss of adsorbed 

water. A second endothermic peak appears with maximum between 392- 

-433°C,which corresponds to CdC03decomposition.About 300°C a shoul- 
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mrara .I 

T(OC) AH(J/lOOmg.) 
Content in 100 q g of mixture 

CdCO3(mg.) H20tmg.j 

25 25.7 f 0.2 49.3 f 0.3 0.7 * 0.1 

50 17.6 -+ 0.3 32.2 f 0.2 4.7 f 0.1 
75 9.7 ?r 0.4 17.9 i 0*5 3.9 f 0.1 

100 1.8 * 0.1 2.9 f 0.2 2.2 * 0.1 

150 1.1 * 0.5 0.95% 0.05 

cl 

E 
In 1 

Fig.2 IR l bae~tiam spootra of 
Cdco,-V*O+erm8 

. 

2; 
oj 

FWn; _ .-:_._._. 
(a) 259: CdCO,-Yo, 

ml 
-.-.-._. 

3r \ 

der is detected in curve(b), 

and a weak endothermic peak 

(amrve clwhich correspond 

te decomposition of CO; more 

Ubile.In curve(c can see 

a shoulder between 140-175°C 

which becomes a peak in cur- 

ve(e).According to(2)this. 

lrat peak correspond to d - 

G transition.On the other 

brd,it is assigned for Li- 

rrrge(lO)or Abello(ll)to loss 

l f water moleoulee more st- 

rrrgly bounded to amorphous 

'2'5* 
The TG data and enthalpy 

of CdCO 
3 
decompo6ition are 

given in Table 1. 

Fig.5 shows the reaction 

evolution of CdCD -V 0 mix- 
3 25 

Fig.3 TG marwe of CdC03-V205 

ture with the temperature. 

It has been made from ther- 

mal analysis (TG-DSC) and 

X-ray data.This last ones 

hau been got by semicuanti- 

tative measure of areas on 

the following peaks:3.782 

for CdCO (3.522 fordCd(V03)2 

and 3.30 B for@-Cd(V03)2. 

This graphic shows the good 

agreement between the results 
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tion of teakPerature 
during the thermal 
teatnent of CdCO3- 
V203mixture. 

obtained by the different techniques employed. 

Finally,we propose the following mekhanism for the reaction 

studied by us: 

V,O3(') + CdC03t6) * H20(g) _ HS(VO3)E(s) + CdCO3(r) - 

Cd(VO3),(s) + CDE(g) + SO(g) 

9 

10 

11 
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