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1. Introduction – Mango stones emerge as a new biomass that can be used for thermal and electric 

purposes. With an annual production of 55 million tonnes in 2019, mangoes are cultivated mainly in 

India, China, Thailand, Indonesia, Pakistan and Mexico [1]. The food industry generates large quantities 

of by-products and wastes that should be treated and recycled. In fact, the vast majority of these wastes 

are originated in the production of juices and pulp fruits because of the removal of skin, pits and seeds. 

Mango stone has a high moisture content, about 60% (wet basis). To use it as biomass and, furthermore, 

for improving the combustion yield in boiler and furnace, this by-product should be dried up to its 

equilibrium moisture content. In this sense, this work presents a study of drying of mango stone pieces 

using a convective dryer. Experimental set up is based on three different air velocities and five air 

temperature, fifteen experiments in total. This study analyse the drying curves, the drying rate and the 

effective moisture diffusivity for each test.  
        
2. Materials and Methods – Mango stone used in this study belongs to the Kent variety. Wet samples 

present a weight between 50 and 60 grams, 10% of the total fruit. Samples are placed on a tray and 

introduced in a convective dryer when the drying conditions are reached. A blower, a group of electrical 

resistances and rectangular tunnel of dimension 0.15x0.15x2 meters make up the equipment. A precision 

balance measures the weight of the piece each second. Experimental data are recorded in a PC. Drying 

curves show the variation of moisture content with respect to time. These curves are analysed from the 

mathematical models, where the two-term Gaussian model is selected as the best model. Drying rates are 

obtained from the derivate of this model. Effective moisture diffusivity is obtained from the solution of 

the partial differential equation of mass diffusion for the plane sheet condition eq (1) [2]. 
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3. Results and Discussion – Results show that drying times are very long at low drying air temperatures 

(100ºC and 125ºC), regardless of the velocity. For 

high drying air temperatures, 150ºC, 175ºC and 

200ºC, the air velocity hardly affects the drying 

process and the drying times ranged from 2 and 5 

hours. Two-term Gaussian model presented an 

average R2 and RMSE values of 0.99968 and 

0.006463, respectively. Drying rate curves were 

plotted considering the drying air temperatures 

and the moisture content. The tendency of the 

values of effective moisture diffusivity are shown 

in figure 1. This variable increases as the drying 

air temperature and velocity increase as well.                                                                         
        Figure 4. Effective diffusivity tendency  

 

4. Conclusions – the drying study of mango stone pieces shows long periods to dry the samples from its 

initial moisture content up to its equilibrium moisture content, until 23 hour in the most unfavourable 

case. At high temperatures, samples show darkening of the external surface, but no combustion and nor 

shrinkage. Drying rate and effective diffusivity verified the results obtained in the experiments where the 

higher values of drying rate and effective diffusivity were found for high temperatures and velocities. 
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