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SUMlMARY 

A study was undertaken to develop practical techniques for measurement of 
hydrocarbons and oxygenated volatiles in rural areas. A limited number of rural and 
urban samples were taken to demonstrate the general applicability of the method. 
Sampling Iocations were selected in a large forest at a distance of about 35 miles from 
a heavily populated area. It turned out that this distance was not sufficient to escape 
the urban influence and compounds typical of urban activities were found at dilute 
concentrations. 

The sampling method is based on adsorption of the trace organics on suitable 
adsorbents with subsequent thermal elution. Besides Tenax GC and Carbopack BHT 
the use of a new carbonaceous adsorbent, Ambersorb XE-340 (Rohm and, Haas, 
Philadelphia, Pa., U.S.A.), was investigated. In preliminary experiments, this material 
had shown very good adsorption properties for low molecular weight compounds. 
The analysis of the volatile compounds was performed by gas chromatography-mass 
spectrometry with both meta and glass capillary columns. 

It was found that olefins, terpenes and other thermally labile compounds ad- 
sorbed on such materials were not altered even when stored over long periods of time. 
In general, the amount of volatiles found in rural air were IO-500 times lower than 
the corresponding levels in urban atmospheres, the lowest levels being found during 
the winter season. Semiquantitative data were obtained for some major compounds 
from rural areas. The Ievel of organics strongly depends on season and meteorological 
conditions. Characteristic substances indigenous to plant life have been identified. 
Besides terpenes, a number of lower alcohols and esters have been found. Preliminary 
data are presented for a limited number of samples. Further studies are necessary to 
characterize and quantitate completely natural organic emissions. 

l This report is part of a study being made for’the Coordinating Research CounciI, Inc., Project 
No. CAPA-I I-71 through Ionics Research, Inc., Houston, Texas. 
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INTRODUCTION 

Most recent efforts to analyze organic volatiles have been directed towards 
determination of man-made emissions. In general, three groups of organic substances 
in air can be distinguished. Gases, voIatiIes, defined as substances which are usually 
in the liquid state (having approximately the boiling point distribution of gasoline), 
and solids. For each of these groups, different analytical techniques must be applied. 
In nature, gases and volatiles are produced by a variety of sources, including plant 
life. Methane is predominant in air and is present at a concentration of approximately 
1.4 ppm’. Non-methane organics produced from either man-made activities or natural 
sources generally decrease in concentration with increasing molecular weight. 

There are several mechanisms for the removal of organic compounds from air, 
including photochemical reactions. Organic substances vary greatly in their photo- 
chemical reactivity and potential for the formation of smog or haze2”. Olefins and 
similar substances are the most reactive species. It is therefore important to determine 
accurately the relative contributions of the major emission sources towards the total 
hydrocarbon burden. Plants, especially trees, have long been suspected of being emitters 
of large quantities of reactive species, notably terpenes7-9. Quantity and identity of 
such natural hydrocarbons, however, has been the subject of controversy. Reasons 
for the lack of reliable data must be attributed to difficulties encountered in both 
sampling and analysis, since one deals with relatively reactive substances at the ppb 
IeveIs and below. Attempts have been made to classify hydrocarbons in air according 
to their potential to react with (NO), in forming secondary products such as 
aerosols’*3*5. Instrumental approaches have been suggested to separate the “reactive” 
from the “non-reactive” hydrocarbonsxO. 

A wealth of data on trace volatiles in urban air and industrial atmospheres 
has been generated within the last few years and significant improvements in sampling 
technology have been implemented_ The literature on sample concentration techniques 
has been covered in detail in a number of recent publications”-r4. Procedures such 
as grab sampling with bags or metal containers, which is conceptually the simplest 
approach, do not provide sufficient quantities for anaIysis by present instrumentation. 
Preconcentration steps are necessary. Cryogenic procedures are very effective, espe- 

cially for low boiling compounds. There are however some drawbacks, such as pos- 
sibie side effects due to condensed water (essentially one has to deal with very dilute 
aqueous solutions) and inconveniences in samplin, m and sample regeneration_ Various 
carbonaceous materials of high surface area have been suggested in combination with 
solvent extraction. 

Irreversible sorption and problems with inhomogeneous surface make their 
application controversia1. 

Organic polymers have recently become popular for the concentration of trace 
organics from dilute media (air and water) as well as for headspace analysis in general. 
A number of commercially available adsorbents have been systematically studied for 
the purpose of serving as vehicles for concentration from very dilute media15*r6. 
Among these polymers, Tenax GC has become widely accepted in air and water 
analysis 11-14J7-30. Dynamic enrichment on such polymers suffers principally from 
two shortcomings: (I) incomplete or substance-specific adsorption of low mo1ecular 
weight and polar compounds and (2) generation of artifacts during thermal elution. 
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which has properties intermediate to the polymeric and carbonaceous adsorbents, now 
appears promising_ 

Preliminary results were obtained from injections of n-alkanes. Table V 
illustrates, that the retention capacity of the adsorbent is adequate in the C, region. 
This adsorbent in combination with Tenax GC could trap a wide range of volatile 
substances. However, further evaluation is necessary. We are presently investigating 
recovery rates and temperatures of standard compounds on XE-340. 

TABLE V 

SPECIFIC RETENTION VOLUME OF JZ-ALKANES ON AMBERSORB XE-340 

Column: 5 ft. x l/8 in. stainless steel, 2.6 g Ambersorb XE-340; sampling temps.: between 100” and 
300”; injection: 0.01-0.1 ,zzl. 

Substance V, at 25” (I/g) 

Ethane 0.8 
n-Propane 8.5 
n-Butane 81.0 
n-Pentane 880.0 
n-He.=ne 7600.0 
n-Heptane 74000.0 

CONCLUSION 

Samples from rural areas contain small amounts of hydrocarbons and halo- 
carbons which are also found in urban areas. It appears that compounds which are 
associated with plant life such as terpenoids greatly vary in concentration, depending 
primarily on season and meteorological conditions_ It also appears that the type of 
vegetation in the immediate vicinity of the sampling location plays a strong role in 
the nature and distribution of the voIatiies. Several oxygenated classes of compounds 
(alcohols, ketones and esters) have been identified in rural air samples. 
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