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Abstract 
The modeling of low-resolution (LR) microwave spectra of phenol C6H5OH molecule has been provided in the 
frequency regions of 0-700 GHz basing on high-resolution (HR) microwave spectral data. The frequency ranges 
of most intensive absorption level of low-resolution microwave spectra determined. The most intensive spectral 
lines forming spectra extremums are developed. The recommendations related to perspectives of practical use of 
achieved results are given.  
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1. Introduction 
Changing of composition and structure of Earth atmosphere as result of human activity all over the world 
stipulate imminent long-term impact on average climatic indexes, lead to climatic instability, natural calamities 
and anomalies. Therefore, ecological monitoring of atmosphere and troposphere particularly became actual, high 
demanded direction of scientific researches. Thus, scientific problems and methods of detection and 
identification of substances dissipated in gas phased molecular compositions being, of course, very interesting 
for searches and investigations of molecular systems at cosmic space also taking on a great importance for local 
and remote atmospheric sounding purposes. Besides, methods of spectral analysis and particularly microwave 
spectroscopy became very perspective from the view of control on the industrial processes and logistic 
operations related to chemical substances with purpose of prevention of possible anthropogenic impacts on the 
environment as the result of accidents, leakages, failures caused by breakdowns in processes could be potentially 
dangerous for environment and/or personnel. Thereupon classification of some organic compounds (such as 
alcohols, thiols, phenols etc) as pollutants of atmosphere definitely should bring heightened interest to the 
investigations of their molecular composition, structure, conformational properties etc. (Zelenin, 1988; Nikitin, 
2014). 
Phenols - family of organic compounds classified as moderately hazardous substances and characterized by a 
hydroxyl (−OH) group attached to a carbon atom that is part of an aromatic ring. Besides serving as the generic 
name for the entire family, the term phenol is also the specific name for its simplest member, 
monohydroxybenzene (C6H5OH), also known as benzenol or carbolic acid. Investigation of this compound 
spectral characteristics were the object of series works, some of them in microwave frequency range (Kojima, 
1960; Gerhards, Schmitt, & Kleinermanns, 1996; Tanjaroon & Kukolich, 2009; Kolesnikova, Daly, Alonso, 
Tercero, & Cernicharo, 2013). 
The information obtained from the results of such investigations became background data for searching, 
detection and identification of substances, useful both from view of environmental monitoring and cosmic space 
researches. It has to be noted here the atmospheric sounding methods basing on analysis of rotational and 
rotationally oscillatory absorption spectrums of gas-phase compounds being under pressures and temperatures 
relatively higher than typical for cosmic space. Besides both temperature and pressure of atmosphere are 
changing depends on height from sea level, weather conditions, season etc.  
In line with mentioned above strict mathematical modeling of low-resolution microwave spectra of phenol 
(C6H5OH) molecule allow to simulate different environmental condition and could be very perspective from the 
view of further researches in direction of design and development of devices for investigated substance 
detection. 
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