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Estimation of Fluoroalkane Propellants 

During 1971 four fatal cases occurring in Cook County, I11., were determined to have 
been due to the inhalation of trichlorofluoromethane and dichlorofluoromethane, which 
are common propellants used in various aerosol dispensers. 

Early studies have generally indicated that these compounds have a rather low degree 
of toxicity in humans [1]. Probably for this reason few methods have been published for 
determination of fluoroalkanes in postmortem human tissues. 

This report describes a simple and reliable method for the identification and estimation 
of trichloromonofluoromethane and dichlorodifluoromethane using a gas chromato- 
graphic procedure. 

Experimental Reagents 

Benzene (Specto grade) 
Trichloromonofluoromethane (Freon 11) 3 
Dichlorodifluoromethane (Freon 12) 3 
Column Packing--Chromosorb 102 60/80 mesh 4 

Apparatus 

A Barber-Coleman Gas-Liquid Chromatograph (GLC) Series 5000, equipped with an 
Electron Capture (Tritium Cell) and flame ionization detector, was used. The column was 
6 ft in height and packed with a 60/80 mesh Chromasorb 102. The temperature of the 
detector was 210~ the injection temperature was 240~ and the column temperature 
was 180~ Nitrogen was used as a carrier gas with a flow rate of 45 ml/min with an inlet 
pressure of 40 lb. 

Collection of Postmortem Tissues 

Blood should be collected prior to proceeding with autopsy to minimize evaporation 
of the gases. A known amount of blood is put into a calibrated conical centrifuge tube 
with a screw cap fitted with Teflon disk 5 containing a known amount of benzene, and 
immediately frozen. Lung, liver, brain, and any other tissue arc put into a preweighted 
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conical centrifuge tube containing a known amount of benzene (1-3 ml) and are im- 
mediately frozen and retained in that state until analyzed. The net weight of  the tissue can 
then be determined (usually about 1-3 grams). To assure minimum loss of gases the 
samples should be collected during the autopsy and immediately secured as stated above. 

Procedure 

The samples are defrosted at room temperature. Vigorous shaking of the tube with its 
contents for about 5 min will adequately extract the fluoroalkane into the benzene. The 
mixture will quickly separate into two layers. Aliquots of the benzene layer can then be 
injected into the gas chromatograph for analysis. 

Standard Curve 

About 50 ml of benzene are introduced into a 100-ml volumetric flask and weighed. 
Trichlorofluoromethane from the pressure can is liquefied in a test tube, while it cools at 
15~ Dichlorodifluoromethane is liquefied at - 4 0 ~  using acetone and dry ice, while 
at the same time cooling a micropipet. The fluoroalkanes are introduced into the 100-ml 
volumetric flask containing the benzene. The amount of fluoroalkane dissolved in the 
benzene is then determined by weighing. More benzene is added to bring the volume to 
100 ml. Thus the weight of fluoroalkane in 100 ml of benzene is known. For the deter- 
mination of the standard curves properly diluted aliquots of this stock solution can then 
be used. For the standard curves peak heights are used because of the sharpness of the 
peaks [2] (Figs. 1 and 2). As shown in Fig. 3 trichlorofluoromethane is more sensitive 
than dichlorofluoromethane [3]. 
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FIG. 1--Gas liquid chromatography of FIG. 2--Gas liquid chromatography of 
dichlorodifluoromethane ( Freon 12). trichlorofluoromethane ( Freon 11). 
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FIG. 3--Standard curve-- plot of peak height versus concentration. 

Discussion 

This method for the identification and estimation of fluoroalkane propellants is suffi- 
ciently quantitive for use in the forensic laboratory. It has proved to be reliable for the 
analysis of blood, liver, and lung tissue. 

In the Cook County cases lung tissue was found to contain a higher level of the fluoro- 
alkane propellants than the other tissues analyzed (Table 1). The fluoroalkanes are readily 
soluble in benzene and the solution can be chromatographed directly without further 
treatment. As shown in Fig. 4 no interference occurs for benzene. 
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FIG. 4--Gas liquid chromatography of a control sample of blood, when treated with benzene 
as recommended in extractive procedure. 
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TABLE l--Distribution of fluoroalkanes in postmortem tissue. 

Amount in Tissues (mg/100 g)~ 

Case No. 71-1653 71-1783 71-1926 71-503 
A B A B A B A B 

1.1 1.7 1.9 . . .  4.0 5.0 0.6 1.0 
0.2 0.5 0.4 . . .  1.0 3.0 0.1 0.6 
0.1 0.7 0.5 . . .  1.2 2.0 0.2 0.3 
0.05 0.04 . . . . . . . . . . . . . . . . . .  

Lungs 
Liver 
Blood 
Brain 

Column A = Values for Dichlorofluoromethane 
Column B = Values for Trichlorofluoromethane 

Wet specimen. 

The  n u m b e r  of  cases analyzed in our  l abora to ry  is too  few in n u m b e r  to  pe rmi t  an  
es t imate  as to  p robab le  toxic level of  f luoroalkanes  in h u m a n  tissues. The  mechan i sm 
of  ac t ion  has  been  explored by a n u m b e r  of  invest igators.  Taylor  and  Harr i s  [4] have  
s ta ted  t ha t  i nha la t ion  of  aerosol  p rope l lan t s  may cause sudden  death.  Bass [5] found  t h a t  
hea l thy  persons  inha l ing  these c o m p o u n d s  may  die wi th in  moments .  Taylor  et  al [6], on  
the  basis of  the i r  work on  monkeys ,  suggested t ha t  some deaths  af ter  p rope l lan t  inha la t ion  
may  be caused by vent r icu lar  tachycard ia  or  fibril lation. Flowers  and  H o r a n  [7] believe 
t ha t  dea th  due to f luoroalkane  prope l lan ts  is caused by the  propel lants  themse l f  and  not  
due to anoxia.  The i r  work using dogs exposed to h igh concen t ra t ions  of  the  prope l lan ts  
p roduced  d is turbances  in hea r t  rhy thms.  These  reports ,  therefore ,  seem to con t rad ic t  
widely pub l i shed  s ta tements  [8] tha t  f luoroalkane  propel lants  are safe. 
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