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SUMMARY 

During initial investigations of a detector for gas chromatography based on 
modifications of a field-emission argon ionization detector an intriguing selective 
response phenomenon was identified when iodine vapor was continuously introduced 
into the detection chamber. The detector was of a simple design consisting of two 1.5 
x 0.5 cm concave electrodes mounted in a concentrical ceramic housing. With iodine 

continuously introduced into the housing via a thermally controlled diffusion tube, 
certain test compounds of interest, such as valeric acid, triethylphosphate, or aniline, 
provided analytically significant ionization responses while their hydrocarbon sol- 
vents and test compounds went undetected. 

INTRODUCTION 

The argon ionization detector (ArD), which was first described by Lovelock’ in 
1958, depends upon three separate chemical and physical processes for its operations: 
first, it must have a source of primary electrons; second, these electrons must contain 
enough energy to generate argon metastable atoms; and third, individual compounds 
to be detected must have ionization potential of less than that which is released upon 
collision with excited argon (11.6 eV). Most organic compounds do have ionization 
potentials less than 11.6 eV and respond well in the ArD. 

Although the ArD served as the predecessor to the electron capture detector 
and the helium ionization detector, it has not survived the rapid and somewhat 
selective development of gas chromatographic (GC) detectors to become an accepted 
method of the day. Its requirement of a radioactive source, its non-characteristic 
response from one compound to another, the occurrence of a variety of response 
anomalies (often attributed to carrier gas contamination, column bleed, or llow lluctu- 
ations) and the continued development of the flame ionization detector (FID) with 
reproducible and reliable responses are some of the reasons why the ArD has not 
been developed into a viable detector for trace organic analysis_ 

l Presented at the 15th International Symposium on Advances in Chromatography, Houston, Texas, 
U.S.A., October 6-9,198O. The majority of the papers presented at this symposium has been published in J. 
Cirromarogr., Vol. 199 (1980). 
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selective mode in gases other than argon or helium. It does appear, however, that 
these gases are not necessary for the halide induced response. For example, Fig. 11 
shows the response of nitropropane in chlorine-doped nitrogen_ As the voltage is 
increased so is the response, yet when chlorine is not added to the nitrogen, no 
response is obtained_ 

CONCLUSIONS 

Although this study was more qualitative than quantitative and many ques- 
tions concerning the analytical utility and mechanisms of both the iodine-doped and 
non-doped mode of operation exist, some general conclusions may be made: 

(a) A strong non-selective response for organics can be obtained in a field- 
emission argon ionization detector similar to that which was first observed in 1959 by 
Haahti and Nikkari’. 

(b) Selectiv-e responses for a variety of compounds such as acids and amines 
can be obtained in the presence of iodine vapor at voltages too low to achieve the 
non-selective response. 

(c) Additional investigations of this iodine-doped detector with carrier gases 
other than argon or helium may lead to more sensitive selective responses. 

(d) Further investigations of the non-doped field-emission argon (or helium) 
ionization detector may lead to the development of a sensitive non-selective detector 
with advantages similar to those of the photoionization detector. 
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