
250 NOTES 

individually or in combinations with one another in chromatography of proteins on 
hydroxylapatite ; often it is difficult to ascertain which buffer cation was used. 
Our results show the importance of knowing exactly which buffer cation is used. 
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Gas chromatographic analysis of ethylene and some fluoroethylenes 

It was of interest in a recent investigation1 to separate the C,-olefius ethylene, I,I- 
difluoroethylene and tetrafluoroethylene. Silica gel and silver nitrate-ethylene glycol 
packings show excellent separational properties for hydrocarbons and olefins~~a, 
and in the present work these materials have been used to separate the C,-olefins. 

Using silica gel alone it is found that r,I-difluoroethylene is separated from the 
ethylene and tetrafiuoroethylene peak, while silver nitrate-ethylene glycol 
ethylene from the fluoroolefins. The quantitative separation of all three 
achieved by using both column materials in series. 
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E.qberimentaZ and results 

Silver nitrate in diethylene glycol on a firebrick support was purchased from the 
Per-kin-Elmer Co., as was the silica gel. A Perkin-Elmer gas chromatograph (154-C) 
was used. 

The silver nitrate phase was packed into a 12 ft. length of l/4 in. O.D. aluminium 
tubing and coiled, while the silica gel was contained in a 3.3 ft. Pyrex glass column ; 
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Silver nitrate-ethylene glycol 
Silica gel 
Silver nitrate-ethylene glycol 

plus silica gel 

12.5 7.0 7.0 
14.2 19.0 14.2 
30.8 25.6 21.C 
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Fig. I. Chromate@-am of olcfin mixture (2~~. flow rate 36 ml/min). 

the latter column was pretreated with nitrogen at IOOO before use. Hydrogen was 
used as a. carrier gas at a flow rate of 36 ml/min column temperature was 25”. The 
olefin mixtures were approximately equimolar and sample size was 0.06 ml. 

The rasults of the separation are given in terms of retention times and are re- 
corded in Table I ; the recorded chromatograph using the combined columns is shown 
in Fig. I. 

Retention times may be decreased with some loss in separation by increasing 
the carrier flow and column temperature. A chromatogram at 45” and flow rate of 
70 ml/mm is shown in Fig. 2. 

TIME-MINUTES 
Fig. 2. C.hromato.ogram of olcfin mixture (45O, flow rate 70 ml/min). 
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