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The substances present in the air as pollutants may end up on ice and snow due to the 

processes called global distillation or grasshopper effect which involve the transport of 

chemical substances from warmer to colder region of the earth.  These effects explain the 

high concentrations of the pollutants on poles. Ice and snow belong among important 

reaction media in which an accumulation and concentration enhancement of various types 

of impurities occurs. The knowledge of the location and chemical speciation of these 

impurities in ice and snow under various conditions is still rather limited, although crucial 

for the estimation of the compounds reactivity [1]. It is expected that the compounds 

(photo)reactivity differ depending on their particular location in/on the ice, e.g., if they are 

present on the surface of ice or in the spaces between ice crystals.  

Therefore, we experimentally examined two scenarios that occur in the nature: 

freezing of solutions and deposition of the compounds from the gaseous phase. These two 

preparation methods yielded very contrasting results as examined by fluorescence [2]. 

Detailed analysis revealed distinct compounds behaviour during slow (at 253 K) and fast 

(at 77 K) freezing. It was observed that impurity crystals are formed at slow freezing 

whereas amorphous solution forms at fast freezing. Under the condition of vapor 

deposition to ice surface the temperature dependence was observed: at higher 

temperature of deposition (253 K) impurities formed crystals whereas at lower 

temperature of deposition (77 K) the amorphous structures formed [2]. 

Within our experiments, naphthalene and 1-methylnaphthalene were utilized as model 

compounds whose fluorescence spectroscopic properties are amply understood. At room 

temperature naphthalene is crystalline whereas 1-methylnaphthalene is liquid; 

comparison of the behaviour is currently under the scrutiny.  



The results of our research have implications for the understanding of impurities in the 

environment as the selected substances servers as models for other compounds. 
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