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Introduction.
Hence, black poplar was used as a lignocellulosic biomass crop. We used four
different clones of poplar, two of them associated with native Spanish varieties
(UNAL and I214) and two varieties of specific clones for biomass (AF-2 and AF-8).
Three different treatments were applied to fertilize our energy crop: digestate from the
anaerobic digestion of manure, sewage sludge from the food industry and a control
treatment
The overall objective of this work was to investigate the differences in thermal
behavior in relation to the plant variety and the material used to fertilize an energy
crop.
A thermogravimetric technique was utilized to attain the objective of the study.
Thermogravimetric analysis (TGA) is a method widely used for investigating the
thermal properties of materials. Non - isothermal, or dynamic, TGA is more
commonly used than isothermal TGA, as fewer data are needed to determine the
reaction kinetics. One would expect that the thermal behavior would be different for
each particular case; however, in view of the results obtained, no clear trends are
evident
Experimental procedure.
An energy crop with different black poplar clones being grown for biomass (three
years of cultivation) was subjected to three different fertilizing treatments. The batch
termed CB (control batch) was a control sample that was given no form of fertilizer.
Batch DB (digestate batch) was fertilized during cultivation with digestate derived
from an anaerobic digestion process. Finally, batch SB (sludge batch) was fertilized
during growth with sludge from a sewage treatment works. The material was
subjected to a grinding process by using a ball mill (Fig.1A). We selected a sample
size of between 6-9 mg. Previously samples were placed in a thermobalance (Fig.
1B) and subjected to a heating rate 10°C/min from ambient to 1000ºC. This heating is
done under a 100 mL/min air flow to obtain, in this way, the oxidative process of
combustion. At all times we work with a 1atm. pressure.

Figure 1 - Material used in samples’ pre-treatment. - Retsch MM200 ball mill (Fig.
1A) and TA Instruments SDT2960 thermobalance (Fig. 1B) -
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Results.
Figures 2, 3 and 4 show the relationships between variations over time in the
percentage (%/min) of weight (deriv. weight) of the samples for which we want to
analyze the thermal behavior.

Figure 2 - Changes in the Percentage Variation of Weight of different poplar clones on control batch (CB) -

Figure 3 - Changes in the Percentage Variation of Weight of different poplar clones on digestate batch (DB) -
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Figure 4 - Changes in the Percentage Variation of Weight of different poplar clones on sludge batch (SB) -

Conclusions.
Although the way in which we fertilize a crop does influence on the growth of plants
(work published thereafter) thermal characteristics aren’t influenced by this kind of
fertilized. Something that can be reaffirmed in the table 1 information.
Table I - Thermogravimetric study results -

40

The Asian Conference on Sustainability, Energy and the Environment 2013
Official Conference Proceedings

Osaka, Japan

Acknowledgements.
This work (REF.Le129A11-2) would not have been possible without the cooperation
of Directorate General Of Universities And Research Ministry Of Education of the
“Junta de Castilla y León” (Spain)

References.
Chang H.Y., Park Y.H., Park C.R., Effects of pre-carbonization on porosity
development of activated carbons from rice straw, Carbon 39 (2001) 559–567.
Conesa J.A., Marcilla A. , Caballero J.A., Font R., Comments on the validity and
utility of the different methods for kinetic analysis of thermogravimetric data, Journal
of Analytical and Applied Pyrolysis 58– 59 (2001) 617– 633.
Singh, A.B.(1996).Ph.D.: A study of reaction kinetics for thermochemical conversion
of rice straw. University of California. Davis
Tia, S., S.C. Bhattacharya, et P. Wibulswas. Thermogravimetric analysis of Thai
lignite-I: pyrolisis kinetics. Energy convers. Mgnt . 31 (3) (19911) pp. 265 – 276.

List of figures and tables.
Figure 1 - Material used in samples’ pre-treatment. - ....................................................... 1
Figure 2 - Changes in the Percentage Variation of Weight of different poplar on CB - . 2
Figure 3 - Changes in the Percentage Variation of Weight of different poplar on DB - .. 2
Figure 4 - Changes in the Percentage Variation of Weight of different poplar on SB - ... 3
Table I - Thermogravimetric study results - ................................................................... 3

41

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  
	
  

