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Volcanic ash is among the most widespread of volcanic 

products comprising all particles <2 mm in diameter generated 
by explosive eruptions. Ash can exert a variety of physical and 
chemical effects on input to atmospheric, terrestrial and 
aquatic environments, from local to global scales. The 
immediate chemical effects of volcanic ash in the environment 
are critically dependent on properties of the ash surface which 
represents the interface for interaction with abiotic or biotic 
surroundings. A variety of experimental and analytical 
techniques (leaching, SEM, TEM, XPS) have previously been 
applied to study the chemical properties of volcanic ash 
surfaces. However, these approaches do not provide the 
information needed to fully explain the surface reactivity of 
volcanic ash.  

Here we use reactive probe gases to “interrogate” surface 
functional groups with which the probe gases react in a 
heterogeneous interaction. Six gases (trimethylamine 
((CH3)3N, TMA), hydroxylamine (NH2OH, HA), 
hydrochloric acid (HCl), trifluoroacetic acid (TFA, 
CF3COOH), ozone (O3) and nitrogen dioxide (NO2)) are 
utilized to explored the surface of volcanic ash. HA interacts 
with inorganic substrates as a strong reducing agent or as a 
weak base. The acids HCl (weak) and TFA (strong) react with 
basic surface constituents whereas the oxidizers O3 (strong) 
and NO2 (weak) probe the reducing properties of the interface. 
The experiments are conducted at ambient temperature using a 
Knudsen flow reactor equipped with molecular beam 
modulated mass spectrometric detection. Both the uptake 
kinetics (uptake or “sticking” coefficient) as and the absolute 
number of probe gas molecules lost from the gas phase through 
uptake onto the solid surface are derived. We will report and 
discuss the results obtained for four volcanic ash and four 
powdered silicate glass samples. 

708


