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Summary 
The therniolysis of precipitates formed by gold, tin, iridium, indium, molybdenum, 

cadmium, bismuth, lead and zinc with the sodium selenide reagent has been studied. 

It has been shown already in two papers1)2) published from this labora- 
tory that  sodium selenide can be used for precipitating certain elements as 
selenides and estimating them in this form. The estimation requires the use 
of a special apparatus designed to prevent contact of sodium selenide with 
the oxygen of the atmosphere and to keep the solutions a t  a low temperature 
between 5- 10 "C. The precipitated selenides behave more or less like sul- 
phides, but can be filtered and weighed more easily. 

It was considered desirable to make a thermogravimetric study of those 
selenides which can be used for the estimation of elements in order to gain 
definite information regarding the correct conditions for weighing the preci- 
pitates. The selenides of arsenic. antimony, rhenium, mercury, silver, pla- 
tinum, palladium, ruthenium and rhodium have already been studied ther- 
mogravimetricaly i). The present paper embodies the results obtained with 
the selenides of iridium, indium, molybdenum, cadmium, bismuth, lead, 
zinc, gold and tin. 

Experimental 
The apparatus used for the purpose was the standard Stanton Thermobalance. It was 

not possible to  attain true programme control below 120°C. T o  obtain a linear rate of 
heating with time automatically the high/low switches were used, high at 2 or 3 and lon a t  
1, according t o  the maximum temperature 800" or 900 "C used for the observation. The rate 
of heating was 5.3 & 0.2"C per minute and the speed of the chart was 6" per hour. As the 

l) I. K. TAIMNI and R. RAKSHPAL, Anal. Chim. Acta 26, 438-447 (1961) 
2, I. K. TAIMNI and R. RAKSHPAL, Communicated. 
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Weight of gold 
selenide taken 

slope altcred abruptly a t  the change-over point it mas necessary to  start the cam motor 
10-15 minutes after the furnace was switched on. The thermograms shown in these cases 
\sere obtained by plotting different points of the original graph on X and Y axes (tpmpera- 
ture and weight respectively). 

The reagents used and the methods folloued in preparing the precipitates were the 
same as reported earlier. The precipitates taken for thermolysis were also in exactly the 

Weight of gold Weight Of gold 
calculated from graph 

I (535-650 "C) 

A -lead Selenide 
6 - Mo/yddenum Selentde 
C- Gold Sefenide 

same condition as the corresponding precipitates just 
before they were weighed in estimations of the sele- 
nides. 

Tin Selenide 
The air-dried precipitate of tin selenidel) gave a 

horizontal level upto 230"C, gained in weight from 
230 "C to  320 "C and a horizontal was again obtained 
between 320 "C and 370 'C. From 370 "C there was con- 
tinuous loss in weight upto 830"C, after which there 
was a horizontal again corresponding to  SnO, (Fig. 1). 

The results are given in Table 1. 

TEMPERR TURF "C 
Fig. 1. Thermal decomposition 
curves of Selenides precipitated 

by Sodium Selenide reagent 

Gold Selenide 
The air-dried precipitate of gold selenidel) gave a 

horizontal level upto 390 "C. There was a rapid loss in  
weight from 390 "C which continued upto 535 "C. From 
535 to  650 "C there was a horizontal which corresponded 
to the weight of the metal (Fig. 1). 

The results are given in Table 2. 

Table 1 

I 
Weight of Weight of SnO, ' weight of SnO, 

SnSe, taken calculated from graph 
I (830-870 "C) 

~ 

I 

310 mg 169mg l67mg 
577mg i 3 i 5 m g  1 m m g  

Table 2 

198 mg 110 mg 110 mg 
415 mg 230mg , 229mmg 
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Iridium Selenide 
The air-dried precipitate of iridium selenide gave a horizontal upto 240 "C. .Z rapid loss 

in  weight 3% as observed from 240 t o  540 "C. It gave another horizontal from .540 t o  650 "C 
(Fig. 2). 

Indium Selenide 
The air-dried precipitate of indium selenide gave a horizontal upto 3 ' J O O C .  It lost in 

weight continuously from 390 to  770°C. A horizontal was obtained between 770°C and 
800°C (Fig. 3). 

Molybdenum Selenide 
The air-dried precipitate of molybdenum selenide showed a horizontal level upto 410 "C 

and from 410 "C there was a rapid loss upto 555 "C, after which there was a horizontal lerel 
corresponding t o  MOO,, the residue began to  volatilize a t  800°C (Fig. I ) .  

The results are given in Table 3. 

Fig. 2 .  Thermal decomposition Fig. 3 .  Thermal decomposition 
curves of Selenides precipitated curves of Selenide precipitated by 

by Sodium Selenide reagcnt Sodium Selenide reagent 

Table 3 

Weight of 
MoSe, taken 

176 mg 
288 mg 

Weight of MOO, 
calculated 

76 mg 
124 mg 

Cadmium Selonic 

JVeight of MOO, 
from graph 

(555-790 "C) 

67 mg 
115 mg 

Tlie air-dried precipitate of cadmium selenidc gave a horizontal upto 120 "C. It lost in 
weight from 120 to 360°C and a horizontal was obtained between 360°C: and 415OC. There 
was gain in weight between 415 and G 7 O  "C. A horizontal was obtained from 670 to 730 "C. 
From 730 to  890°C there was a continuous loss in weight. No horizontal uas  obtained even 
after this temperature (Fig. 2). 
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Weight of 
ZnSo taken 

Bismuth Selenide 
The air-dried precipitate of bismuth selenide gave a horizontal upto 120°C. It gained 

in weight from 1 2 0  t o  380°C after which a horizontal was obtained between 380°C and 
400 "C. The precipitate lost in weight continuously from 400 to  960 "C and then there was 
a, horizontal again from 960 to  980 "C (Fig. 3). 

\yeight zn0 Weight of ZnO 
calculatetl from graph 

(790-850 "C) 

147 mg 
157 mg 

260 mg 
278 mg 

145 mg 
164 mg 

These results obtained during the thermogravimetric study of the var- 
ious selenides indicate a close resemblance with the behaviour of corre- 
sponding sulphides i. e. (i) the selenides of tetravalelit tin, hexavalent molyb- 
denum and zinc are finally converted into their oxides in a way similar to t h r  
corresponding sulphides3), (ii) the selenide of gold leaves a residue of the 
metal, just like the sulphide and (iii) the selenides of iridium, indium, cad- 
mium, bismuth and lead are finally converted into forms, which do not 
correspond to any particular chemical formula and in this respect they are 
similar to  the sulphides3). 

The authors are grateful to the Council of Scientific and Industrial Re- 
search, Government of India, for the grant which enabled this work to  
be carried out. 

") I. K. T E J V ~ U I  and H. N. TANDON, Anal. Chim. A4cta 22 34-37, 653-657 (19M)). 
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Lead Selenide 
The air-dried precipitate of lead selenide gave a horizontal upto 120°C. There p a s  gain 

in weight from 120 to  590°C and again a horizontal between 690 and 670OC. It then lost 
in weight continuously upto 890°C. A horizontal was then obtained from 890 t o  910°C' 
(Fig. 1). 

Zinc Selenide 
The air-dried precipitate of zinc selenide gave a horizontal upto 60°C. From GO to  225 "C 

there was a loss in weight and then a horizontal was obtained between 225 and 250 "C. I t  
gained in weight from 250 to 440°C and then a horizontal was obtained again between 
440 and 480°C. There was abrupt loss in weight at 480°C which continued upto 790°C. 
A horizontal was obtained from 790 to  880°C which corresponded t o  the weight of ZnO 
(Fig. 3). 

The results are given in Table 3.  


