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Thermal decomposition studies on alkali metal chlorates revealedIs that they 
are congruentiy melting and decompose to metal chlorides_ It is afso observed that 
during the decomposition, a part of the chlorates disproportionates to perchlorates 
and chlorides_ In an earlier paper* we made a detailed investigation on the thermal 

behaviour of thallium(I) pcrchlorate which decomposes to thallium(I) chloride and 

thaIlium(II1) oxide_ Solymosi and BPns&i’ have studied the thermal stability of 
TIClO and accordins to them, the decomposition occurs according to 7T1C103 -+ 
TICI+3-i-I~0~+6C10L_ The authors faiied to detect the formation of TiCiO, 
during the decomposition_ ThalIium(1) resembles aikaIi metals in its crystallochemical 
behaviour and it was thou@ interesting to examine a&n, its thermal behaviour and 
to compare it with that of alkali metal chlorates_ The decomposition studies are 
,- *. 
rollowed by thermo_~vimetry, ‘_- ainerentiai thermai anaiysis, chemicai anaiysis, 
infrared spectral measurements and X-ray powder diffraction patterns_ 

EXPERIME?cTAL 

ThaIiium(1) chlorate was prepared by mixing equal volumes of aqueous 
solutions containin,a equimoiar ratios of thallium(I) sulphate and barium chlorate. 
The precipitated BaSOS vsas filtered and the clear solution was evaporated on a 
water-bath_ TKI03 thus obtained had dhL, vatues (A) 4.41s, 3.20s, 3.OOs, 2.72w, 
-x f_ __ L_,Lm, 2_24\ru, * l\=--- -*-- * I_Y~LV wmcn agreed with the reported vaiues”. * ‘* AlI other chemicais 
used were of analyTically pure grade. 

The thermogravimetric analysis was made using a Stanton recording thermo- 
balance at a linear heating rate of 6’C min- I_ About IOO-mg samples were taken for 
each run in a platinum crucible container of dimension, ht. 20 mm. bottom diam. 
12 mm and top diam. 20 mm_ Differential thermal analysis was done in air on a 
Netzsch differential thermoanaIqzer at a heating rate of 10°C min- ’ using standard 
aiumina as reference material_ 
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The infrared spectra were recorded on a Perkin-Elmer 257 spectrophotometer 

in Nujol mull. The X-ray powder patterns were taken with a Debye-Scherrer 

camera of 11 A6 cm diam- using CuKz radiation. 

Thallium(III) in the decomposition products was analysed iodometrically. 

Thallium(I) or total thallium in the decomposition residues was determined by the 
bromine-D&IS0 method’_ 

The thermoSravimetric plot of TICIOa is @ven in Fig. 1 and it indicates that 

there are three stages in the decomposition process. The first stage of decomposition 

set in at 200°C with a mild explosion and a loss of 28% of initial weight. There was 
splashinS of the sampie along the walls and outside the crucible_ The Ioss in weiht at 
this staSe is due to the liberation of gaseous products and the Ioss of a part of the 

sample due to splashing The second stage of weight loss begins around 309’C and 

TEMPERATURE;C 

Fig- I_ TG plot of TIClO _ 

continues npto 520% accountins for a total loss of 65 o/o of weight_ The final stage 
of decomposition begins at 600°C and is complete at 75O=C_ No residue is found at 

this temperature. 
Separate experiments were carried out with 100 mg of TICIO, in a glass crucible 

(ht. 40 mm; bottom diam. 12 mm and top diam. 30 mm) by heating gent!y with a 

flame_ When the decomposition starts the flame was withdrawn and the sample was 

examined by X-ray and IR techniques- The IR spectra of TICIOJ, TIClO, and the 

residues of partly decomposed and completely decomposed TIClO, around 20°C 
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are given in Fig- 2 The IR spectrum of the partiy decomposed TIClO had absorp 
tions (cm- ‘) 1100 and 605 characteristic’ of Cl-0 stretching of perchlorate and 9&S, 

950 and 925 due to Cl-0 stretching of chlorates- The IR spectrum of the spIashed out 

residue aIso had bands due to both ClO, and CIO, moieties. A weak absorption 

around 1100 cm- r observed for the completely decomposed RCIO, indicates the 

Fig. Z Infrared spectra of TICIO~ (A). pxdy de-composed 3JCIO3 (ES). TICIO~ (C) and completely 
decomposed TICIOIi (D). 

presence of a smaII amount of TIClO, in the residue. The X-ray powrder patterns of 

partially decomposed TIClO, had d&r vahxes corresponding to TICIOa, TICI, l&O, 
and additional lines 3.51 and 2.19 A due to TiCIO,g_ The X-ray patterns of the 
splashed out residue indicate that it consists of mainly TIC103_ The completeIy 

1 --- 

decomposeo 1 ILw3 showed characteristic X-ray patterns of TiCire and TIz!03 r r 
suggesting only a very smail amount of TICIO, Ieft undecomposed- 

Taking care that no splashing out of the sampIe occurred during the decom- 

position, by controlled heating, the weight loss observed around 200°C was IS%_ 
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The residue was analyzed for thallium content and found to have 42% TIC1 and 
39% TI,03. Separate studies on TICI and T1203 su,= =wst that TIC1 volatilizes in the 
temperature ranse 4OO-550°C and TI,03 decomposes above 600°C. The residue at 
200°C consists of TICI, TI$& and a trace amount of TICIO,. The voIatiIization of _____~___~____ __ 
TICI and the decomposition of TIClO, take place in the temperature range 3OO- 
520°C and the decomposition of ‘I&O, occurs in the temperature range 6OO-750%. 
Though the thermogravimetric anaIysis does not give the exact amount of TICI and 
T1203 due to the splashing out of the sample around ZCWC, the mole ratio of TIC1 to 
Tl,O, is calculated to be 2:l attributing the weight losses in the temperature ranse 
300-550°C to TIC1 and that in the range 6OO-750°C to TI,O,. This is also in agree- 

ment with the weight loss observed and the analytical data of the residues obtained 
by contro!Ied he&ting at 200°C These results suggest an overall reaction for the 
decomposition as 

The DTA of TWO, is similar to that reported by SoIymosi and B&&&is_ It 
exhibits an exotherm at 200cC due to the decomposition of TICIOa and an endotherm 
at 460°C attributed to the volatilization of TICI. Two more endotherms observed at 
670 and 750°C are assigned to the decomposition of TIt03 _ 
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