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The measurement of sublimation enthalpies by differential scanning 
calorimetry 

Heats of vaporisation and sublimation are usually obtained from measurements 
of vapour pressures or mass loss. or from rates of transpiration. These methods are 

al@ time-consuming and, since they are indirect, may lead to inaccuracies’. A small 

number of direct measurements have been made using conventional calorimetry2. 
Differential scanning calorimetq (DSC) has been used with considerable success 

in the mcasurcment of enthalpies of phase transformations and of chemica1 decom- 

positions3. but it has so far failed to produce reproducible and accurate results for 

sublimation enthaIpies4_ It is thought that this is due to the condensation of evolved 

material on to cooler parts of the sample hoIder assembly. 
D’e have attempted to overcome this difficulty by minimising temperature 

gradients within the sample pan such that recondensation of the sampIe has been 

virtually eliminated. 

A Perkin-Elmer differential scanning calorimeter (DSC-IB) was used for this 
work_ Samples (t5 mS) were placed in aIuminium pans and the space between the 

pan and a domed aluminium cover was filled with fine aluminium powder. The cover 

~1s pierced to permit the evolved material to escape. it was important to ensure that 

th.e three metal components were in intimate contact to minimise temperature 

Sradients. 
The sampIe enclosure was purged with nitrogen sas throughout the experiments. 

The heat of fusion of ferroccne was determined by the use of seaIed voIatile-sample 

pans. 

Heating rates were chosen between 8 and 32 K - min- * _ The hi&er rates some- 

times aided the separation of fusion and vaporisation. Uncertainties are expressed 

as standard deviations of the mean. 

RESULTS .MCD DISCUSSION 

A number of compounds which appeared to have well-defined thermochemical 

properties were studied_ With the exception of ferrocene and anthracene, each of 



87 

Zknnochim. Acta, 2 (i971) 86-88 



88 NOTE 

‘ihe compounds melted prior to vaporisation. In Table I heats of fusion (AH+) 

vaporisation (AH,) and sublimation (AH,) are shown and the Iatter compared with 

previously estabhshed values. 

The resuhs obtained were in general within + 15% of the literature values 

with the exception of those of thymo1 and of anthracene. In the case of thymol the 

more recent unpublished result6 is in close agreement with that reported here. The 

high result obtained for anthracene may be due to the facile crystallisation of this 

compound from the vapour phase. 

The enthaIpy changes reported here were obtained in the temperature ranges 

quoted in Table I. It is possibIe to correct these to a standard temperature by various 

empirical methods’ ‘. 

This modified method of sample encIosure has extended the usefulness of 
differential scanning calorimetry to yield heats of vaporisation and sublimation of 

moderate accuracy. One of the main advantages of the technique is the rapidity with 

which such results may be obtained_ 
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