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Characterization of macrophyte Eichhornia crassipes: potentiality of wetlands pruning wastes in thermo-conversion processes.
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Highlights
· Evaluate of thermal conversion potential of E. crassipes. 
· Physical-chemical characterization of the biomass. 
· Determination of the biomass thermal properties. 
· Potential use of the biomass for bioenergy production.

1. Introduction
In the search for a more sustainable and equitable energy for the future, the use of biomass residues from anthropic action arises as valuable source of raw material for bio or thermo-conversion, economically viable and ecologically sustainable. In this sense, aquatic macrophytes become interesting from the standpoint of their valorization as biomass source for energy production [1]. The objective of this paper was the fully characterization of the pruning wastes from macrophyte Eichhornia crassipes from secondary sewage treatment of wastewater treatment plant, in order to investigate the potential of the use of wetlands management control pruning residues for use as a renewable fuel.
2. Methods
The plant samples were analysed as a single whole fraction, including inflorescence, sheets, root and petioles. The characterization tests were based on the methodologies proposed by Soxhlet [2], Doc236 [3] and ASTM [4]. The thermogravimetric analyses were carried out in a simultaneous thermal analyser, model Netzsch STA449 - F3 Jupiter, according to following parameters: sample mass of approximately 10 mg, temperature programming (from 20°C to 900°C), inert gas (N2), and heating rates of 10°C.min-1, 15°C.min-1 and 20°C.min-1. 
3. Results and discussion
The bromatological and chemical analyses are essential for the evaluation of this source of biomass for thermal-conversion processes. The bromatological composition values obtained were: extractive content (4.06 wt%), lignin (9.99 wt%), cellulose (20.11 wt%) and hemicellulose (28.59 wt%). As expected for aquatic biomass, carbon (40.24 wt%) and oxygen (35.28 wt%) presented the highest content. Hydrogen and nitrogen average values obtained were 5.03 wt% e 5.71 wt%, respectively. The analysed macrophyte presented high moisture (95.19 wt%), as expected. After forced drying, the moisture remained above 10 % (11.52 wt%) for the sample analysed. The high average value of ash content (16.07 wt%) can be attributed to the contribution of roots, which usually retain in their tissues high concentrations of insoluble materials such as silicates. E. crassipes samples also presented average values of 80.96 wt% for combustibility, 70.01 wt% for volatiles, 13.91 wt% for fixed carbon, with the ratio volatile/fixed carbon higher than 3.50. The higher heat value (HHV) is directly related to biofuels effectiveness. Biomasses with ash contents of less than 25% and HHV higher than 14.65 MJ.kg-1 are considered energetically efficient [6]. The samples presented HHV average value of 15.89 MJ.kg-1. According to thermogravimetric analysis of biomass (Figure 1), the TGA/DTG curves presented three distinct regions of mass loss relating to moisture reduction (I), hemicellulose and cellulose degradation (II) and lignin degradation (III). The region II presented the highest mass loss (39 - 44 %), due to the lower thermal stability of hemicellulose and cellulose. The increase of the heating rate changes the maximum mass loss of biomasses to higher temperatures.
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Figure 1.  Influence of heating rates on TGA / DTG thermogravimetric curves. 
4. Conclusions
The samples characterizations suggest that Eichhornia crassipes control pruning residues have potential for bioenergy production, especially biochar, associated with gasification rather than direct combustion process (due high ash content). High carbon and hydrogen contents affect positively the higher heat value of the biomass. High volatiles content (> 70%) increase the gas production. The biomass analysed presented HHV value of 15.89 MJ.kg-1. 
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