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LETTER: 

ON THE PROBLEM OF MEASURING to 

Dear Sir, 

We read with much interest the recent paper of Neidhart et.al. 

which appeared recently in this Journal ( I ) .  The problem of to, the 

so called "void time" or "inert time" is indeed a difficult one. 

Several reports have appeared recently discussing the measurement of 

to (e.g.2). The paper by Neidhart et.al.(l), however, raises some 

questions as to its validity. Take,for example,the dead time determi- 

nation using the Nucleosil 10-C18 column. From the given dimensions 

of the column - 25 cm length and 2.9 mm i.d- its empty volume is 

calculated to be 1.65 mL. Yet, the to calculated for that column was 

about 2.05 min.,which at a flow rate of 1 mL/min (as indicated by 

the authors), means a void volume of 2.05 mL. It is hard to imagine 

a column whose total porosity is greater than 1 ! Similar calculations 

for the other columns show that,while the void volume is less now 

than that of the unpacked columns, the porositiesare much too high, 

e.g. 0.9. These findings require an explanation. Could it be that the 

dead volume of the system was very large ? 

-- 

We tried to apply the approach of Neidhard et al.to the data ofVigh 

and Varga-Puchony (3). Table IV of reference 3 shows that AH values of 
n-hexanal-dinitrophenylhydrazone and 2-n-hexanone-dinitophenylhydrazone 

are almost the same - 4 . 1 7  kcal/mole vs-4.15 kcal/mole. For such a 

system,t should be obtainable via equation 6 of ref. 1 .  Since Vigh 

and Varga-Puchony did not report tR values, we assumed t 

have calculated "appearent t " values from the given capacity ratios. R 
When these tR values are used in conjunction with equation 6 of ref. 1 ,  

of 1 and 
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to of I should result. However, the value obtained depends on the two 

temperatures chosen . For instance if T I  is 2OoC and T2 60°C, then 

to is . 7 8 b ;  if T2 is 4 3 . 6 " C ,  then to is 0 . 4 0 4 ,  last, i f  TI is 43.h"C 

and T 2  60°C,  then t 

used to arrive at equation 6 of ref. 1 .  If the AS values of the two 

solutes are very similar then, using the notation of ref. I ,  we have: 

is 1.101. The problem lies in the assumption 

and 

In such a case equation 6 of  ref. 1 demands very high precision of 

the measured tR values, and its practicality diminishes. When the 

AH and AS v a l u e s  of the solutes are the same,the equation cannot be 

used. In that connection,it is not clear to us why the retention 

times in Fig.1 of ref. 1 are so different when the reported AH and ko 

(a measure of AS) are so close in magnitude. 
In summary, the method given in ref. 1 should be used, if at 

all, o n l y  after careful examination of the chromatographic parame- 

ters. 

Eli GRUSHKA* 
Henri COLIN 
Georges GUIOCHON 

Laboratoire de Chimie Analytique Physique 
ECOLE POLYTECHNIQUE 
Route de Saclay, 91128 PALAISEAU Cedex, FRANCE 

~ * 
Permanent address : 
Dept.of Inorganic and Analytical Chemistry 
T h e  Hebrew University 
JERUSALEM, ISRAEL 
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