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(R&rived 20 May 1977) 

The present cxpcrimen~l results tire qualitative evidence that minute trace3 of a 

salt such as potassium iodide in cadmitum hydroxide enormously accelerate the 

decomposition reaction and make rchydwtion of the oxide obtained possible, the 
latter being impossible if the resulting oxide is derived from a relatively pure hydroxide. 

The present results WCK’ obtained by investigating the influence of experimental 
conditions and of the crystallite sizes of the initial hydroxide upon t-hat of the cadmium 

oxide produced’~ 2. 
It has been shown that the smaller the initial crystalks, the slower the water 

vapour loss during the decomposition rczcfion of Cd(OH),‘. Also, a tremendous 
increase in the reaction rite has been observed for one of the samples with very small 
_etnulometryq. 

In addition, another difficulty has been met during the decomposition, under 

water vapour pressure, of this divided sample: systematic rehydration of the Insulting 
oxide during cooling. Cadmium oxide rchydration is a surprising phenomenon for, 
none of the other samplti investigated bchavec! in this way. Cadmium oxide re- 
hydration has been observed by Fzhim only5. 

The purpose of this study was to find out the reasons for both unusual phcnom- 
en2 

MPERIHENTAL 

M2terial.s 
The purpose was to investigate some characteristics of the oxide produced 

versus initial hydroxide granuiometry, which required 2 set of samples differing from 
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TABLE 1 

Diswlution I4J’C 
and slow cooling 
unknown 
I~OhbO 
Slow 

difiinion 
tapid 

rapid 65 347 

rapid 54 268 

rapid 21 103 

_____.... __._..__._. .-_ _ _- -..--.--. ._.__ --- __.. .-_--_ __ _ 

one another in granulorne~ry only. The samples were obtained by precipitation from 
solutions of cadmium iodide and of potash. By chancjng the rate of mixins of bolh 

solutions and the nature of the solvent, the hydroxide _granulomctry is modified. The 
most divided ump!es were prepred by rapid mixing of both soiutions made from 

ethyl or butyl alcohol- The apparent mean sire of the crystallites obtained and the 

corresponding preparation mode are listed in Table I_ Fach sample will be desipated 
by the mfcrcncc letter which appca~~ in this table. 

E.qwrimentai decomposition conditions 

Decomposition was carried out in a thcrmobalancc, under dynamic vacuum or 

constant water vapour prcsurc by connecting the rmction vcsscl to a “cold spot” 

containing water whose regMed temperature is lower than that of the reactor. 

I1 mg hydroxide were spread over a platinium crucible I5 mm in diameter. 

In each rchydration test, the sample, once the weight-loss step Is reached, is 
brought back to room temperature while being kept under constant water vapour 

pr-6sure. 

Sampie churacrtvizarion 

identification of solid phases is prformed by X-ray diffraction (Siemcns, 

powder diffractometer, K’Cu radiation) and i.r. spectroscopy (Perkin-Elmer 325 
Cesium iodide faces-Nujol dispersif). 
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FIRST RESI:I;TS: RFHYDRATION OF cdo ex-cd(ori), 

A sli&t weight gain within a few hours was observed when trying samples B, 

C, D rehydration. This wei@t excess may be removed by heating the -sample slightly. 
in each case, the resuItin_e material is Cd0 alone. The weight excks, is thus, probably 

Jue IO water adsorption on the divided oxide. 
Alternatively, a large wei@ gain, even larger than the loss noticed during 

decomposition, was observed for the oxide resulting from the decomposition of E. 

The final material was white, sl&htly yellowish (the hydroxide is white and the oxide 
more or less dark brown depending on preparation tcrrqxxaturc). The solid obtained 

consisted of two phases: p-Cd(OH), hydroxide (similar to initial material) and 
7-Cd(OH)L the other allotropic species, far less cornman and rcportcd by C!cms&‘. 
Both phases occur in almost cqu~al proportions. 

lhe ~~J~IJOIJJ~IJOIJ is nof due Io n crysfaffite size eff~cl 

It was first thought rhat this phenomenon of rchydntion might be attributed 

to the small dimensions of the hydroxide crystallite E. This is not so; hydroxide F, 
whose dimensions were very similar to that of E and whose preparation is identical, 

behaved in the same way as samples B, C and D. 

7Ze phenomenon is due to an impurity eflect 
Careful analysis of hydroxide E by X-ray diJTmction (step scanning 0.02”20/3 

mn-Analysis slit 042”) shows minute amounts of potassium iodide (a few percent). 

This salt, a by-product from hydroxide preparation, is rrMively iittlu solcblc in 
ethyl alcohol used as solvent, it was hardly removable by washins Whcthcr those KJ 

traces might be the catuse of the particular behaviour of hydroxide E was worth 

investigating For this purpose, a small amount of hydroxide E was first washed 

several times with alcohol to remove any remaining potzssium iodide. The hydroxide 
:hus purified and who= ganulornetry had not changd was decomposed and tic 

oxide obtained placed under suitable rehydrztionconditions: norehydration occurred. 
Secondly, I to 2% weight potassium iodide was added to the hydroxide samples B 

and C_ They resulted in an oxide which rehydrated into a mixture of both hydroxide 
fr- and 7-Cd(OH)? in proportions which varied lar$ly from one sample to the other. 

The patassium iodide traces m-i&in the initial sample, thus, seem to be the cause 
of the possible rehydration of the cadnGum oxide obtained through thermal decomposition 

of the hykoxide ~-Cd(O~f)2. Oxide rehydration also occurred when the potassium 

iodide was Jircziiy added to the oxide. 

It has also been reported that Cd(OH)2 E decomposition rate is very high 
compared to that of D or F in similar experimental conditions. The various tests 
made to find out the cause of the possibility of rehydration showed that the potassium 
iodide tr,ces are also the caac of this increase in dchydraion ntc.. Addition of tiny 

amounts of KI to the pure hydroxides B, C or D enormously accelerates their de- 
composition reaction. 
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FlXl-iiEK RLSbLTS: ISI’LUESCL OF T-IX SANRE OF IMPURI-lY 

To understand the influence of polassium iodide, various salts containing 
either the K w cation or the I - anion or neighbour ions (e.g., KBr, KCI, KOH, Nal, 
NaBr, MCI, NaOfi . _ .) were added to a pure hydroxide. The results obtained depend 

on the nature of the impurity, the amount added and the hydroxide sample used 
tosether. 

Analpis of the relative influcncc of addition in cqunl pcrccnts of KI, KBr, KC1 

and KOH led to the following: 
- Dehydration rates increw differently depending on the impurity nature; they 

rank s follows: vKOH > vyl > vKRr > vlicl cy vP,,,, where Y, is the dehydration rate 
when the impurity added is i. 

- Kehydration rates rank in the same way. The presence of KCI does not seem 
to involve the reversibility phenomenon; the hydroxide behaves as if it were pure. 

- Nature and amount of impurity not only aficct the rehydralion or dehydra- 
tion rates but also the proportions of both /3- and T-Cd(OH), in the ultimate product. 

Hydroxide -/-Cd(OH)2 alone or P-Cd(OH jz alone was sometimes obtained but 

these res.k were not reproducible. 
X-ray diffnctogrammcs and i-r. adsorption spectra of various hydroxides, of 

hydroxides insufikiently wzhed, of potassium iodide alone and of hydroxides 
containing various polassium iodide amounts, were recorded. Measurement errors 

taken mto xcountF no charge rn the pure phases was observed, X and ix. spectra of 

the insuficiently washed hydroxides or to which potassium iodide was added were the 

superimposition of the spectra of both phases. 

COECLCSIOE 

The experimental results reported are qualitative evidence that traces of a salt 
such as porzssium iodide with cadmium hydroxide: accelerate tremendously the 
hydroxide decomposition reaction and make rchydntion of the resulting oxide 

possi blc. 
These r+?;uit;, however, do not allow these observ;itions to be interpreted. Hut 

we think that they might be related to those obuiined by Berg and Kovyrzina’. These 
aut!:ors showed that a lowering of the decomposition reaction temperzturc of CdCO, 

into Cd0 depends on the nature of the impurity introduced, i.e., NaCl, AgCl or even 
CdO, the latter resulting in a maximum lowering. 
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