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Cassava is the fourth most important crop in the state of Sergipe, Brazil, in terms of tons produced and total 
planted area [1]. The harvested biomass residue has a high potential as a raw material for the pyrolysis process, 
which results in high yields of liquid pyrolytic products, as bio-oil and aqueous fraction. These liquid products 
have been chemically comprehensive characterized by UHRMS using APPI ionization source. 
Cassava harvest residue (aerial part of the plant and rhizome) was collected in Sergipe, Brazil's rural area. The 
material was sun-dried, milled, and pyrolyzed at 500 °C in a rotary kiln reactor, in the same conditions then 
previously described by Santana et al., 2019 [2]. GC/MS was employed for characterization of volatilizable 
constituents of bio-oil and APPI-Orbitrap MS was used to characterize the most polar compounds in both, 
aqueous fraction and pyrolytic cassava oil. Bio-oil and aqueous fraction yields from pyrolysis of cassava harvest 
residue were 11% and 33%, respectively. 57% of the total area of the TICC was characterized, and the 
identified compounds were grouped into different classes, of which the majority in the bio-oil were phenolics 
compounds (33%), carboxylic acids (13%), and alcohols (10%) (Figure 1a). It was noted in the histograms of the 

classes in Figure 1b that the two liquid products 
have very distinct chemical compositions. Bio-oil 
has molecules with 2 to 6 oxygen atoms, whereas 
the aqueous fraction composition contains more 
polar compounds, containing 5 to 8 oxygen atoms. 
The van Krevelen plots (Figure 1c and d) 
demonstrate that the bio-oil constituents are 
primarily distributed in the phenolics (O/C ~0.1‒
0.6 and H/C ~0.6‒1.3) and lipidic compounds 
(O/C ~0.1‒0.3 and H/C ≥ 1.2) regions [3], 
highlighted in green and red, respectively. While 
the ions of the aqueous fraction are predominantly 
distributed in the region of phenolic compounds 
with higher O/C, more oxygenated compounds, 
and sugar-like compounds and derivatives, which 
are highlighted in black. 
As a result of the high content of phenolic 
compounds, bio-oil has the potential to be used as 
a raw material source for the fine chemicals 
industry. Given the difficulty of recovering the 
compounds in the aqueous phase, this product 
can be used as a bactericide due to the phenolic 
compound's antimicrobial activity. 
 

 
References: 
[1] ESTADO DE SERGIPE: Safra das principais culturas 2020 e previsão em dez 2021, IBGE - Levant. 
Sist. da Produção Agrícola 2020 e Estim. em dez 2021 Elabor. (2021). https://www.emdagro.se.gov.br/wp-
content/uploads/2022/01/SERGIPE-Safra-2020-x-previsao-em-dez-2021.pdf (acessado 13 de outubro de 2022). 
[2] K.V.R. Santana, F.C.S.O. Apolônio, A. Wisniewski, Valorization of cattle manure by thermoconversion 
process in a rotary kiln reactor to produce environmentally friendly products, BioEnergy Res. 13 (2020) 605–
617. doi:10.1007/s12155-019-10047-0. 
[3] Z. Xiong, H. Han, M.M. Azis, X. Hu, Y. Wang, S. Su, S. Hu, J. Xiang, Formation of the heavy tar during 
bio-oil pyrolysis: A study based on Fourier transform ion cyclotron resonance mass spectrometry, Fuel. 239 
(2019) 108–116. doi:10.1016/j.fuel.2018.10.151. 

Figure 1 – Characterization by GC/MS (a) and APPI(-) 
UHRMS Class histograms (b) and van Krevelen diagrams 

of bio-oil (c) and aqueous phase (d). 


