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Introduction 
The sugarcane bagasse (SCB) is an abundant 

lignocellulosic biomass
1
. Approximately, one third of global 

sugarcane is produced in Brazil, about 200 million tons of 

bagasse generated per year
2
. Bioenergy production is 

based in biomass uses studied
3
. The quality and quantity of 

bioenergy depend on the chemical composition and the 

reaction conditions of biomass
4
. Biomass can be converted 

into useful forms of energy using thermo-chemical because 

of high efficiency conversion to gaseous, liquid and solid 

products under thermal conditions
5
. The aim of this study 

was to determine thermal decomposition and degradation 

of SCB, an agro industrial residue used at bioenergy 

production. 

 

Results and Discussion 
Thermal analysis were carried out utilizing heating rate of 
7.5 °C/min in a simultaneous DSC-TGA equipment, TA 
Instruments, model SDT Q600, from 25 °C to 800 °C. Air 
and nitrogen was used as purge gas at a 120 ml/min flow 
rate. About (1.5 mg) of the biomass were used in alumina 
pans. The DTG trends that were obtained under oxidising 
atmosphere were different from the pyrolysis curves 
showing higher reaction rates for the former. The biomass 
decomposition involved different stages as the water 
evaporation; devolatilization of thermally labile and more 
stable volatiles; carbonates and biochar formation. At the 
thermal degradation is possible to see three step weight 
losses as moisture evaporation, oxidative degradation and 
combustion of biochar. Thermal decomposition and 
degradation for biomass samples initiated at 236 °C, 210 
°C and these variations in initial temperatures have been 
related to the differences in the elemental and chemical 
compositions in degradation and decomposition processes. 
The thermal degradation of sugarcane bagasse also 
depends on the mass ratio of its main components, as 
hemicellulose, cellulose and lignin. The temperature range 
of hemicellulose decomposition is from 190 °C to 300 °C, 
cellulose decomposes within the temperature range from 
250 °C to 350 °C and lignin decomposition in comparison 
with that of hemicellulose and cellulose is broader, from 
190 °C to 500 °C. The total % weight losses at the end 
temperature of 800 °C were 82.17% and 97.76% for the 
SCB at nitrogen and air atmosphere, respectively. Total 
weight loss was higher in those samples which have higher 
volatile matter and lower ash content.  
 
 
 
 
 
 
 

Figure 1. TG and DTG curves of SCB in nitrogen (A) and 
air (B) atmosphere at heating rate of 7.5 °/min.  
 

 
 

Conclusions 
The behavior understanding of SCB during thermal 
decomposition and degradation allowed to known the 
thermochemical conversion of this biomass. Promoting 
advances at bioenergy production. 
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