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Abstract 

 

There are a lot of agricultural waste in agriculture. These are causes of pests in the soil due to its excess 

and further complicate agricultural work. A possible solution is to transform agricultural waste into 

organic additives, through a process of pyrolysis, these additions to the soil help to change their 

physical properties such as: porosity, apparent density and infiltration in the short term. Therefore, this 

work focused on quantities of materials pyrolytic encountered in corn, sorghum, chickpea, and cane, 

sawdust waste. The latter served as a witness. To achieve this, were collected 5 specimens of each 

material in the municipality of Guasave, Sinaloa, Mexico. The materials were ground and is sieved 

with a 2mm particle diameter. Subsequently implemented a bath of 50 ml of extract from orange peel 

and dried in the oven at 60 ° C. Finally the pyrolysis process was applied to 380 ° C for 35 minutes. 

The amount of pyrolytic material was used to determine the method of initial weight less final weight 

of processed materials. The results obtained were analyzed with the statistical method of mean 

differences. Treatments of corn and sorghum were which resulted with most material pyrolytic. The 

above give an added value to crop residues, which are usually sold at low cost to feed cattle. 

 

Pyrolytic, Orange, biomass, organic residue extract. 
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Introduction 

 

Agriculture exist in a lot of product in the 

threshing corn plots (Figure 2), chickpea, 

sugarcane and sorghum (Arauzo, 2014) 

agricultural waste. These wastes are causing 

pests in the soil due to its excess and further 

complicate farming. However, this waste can be 

profitable and innovative if they become 

retaining moisture materials because they are 

inexpensive and are abundant in the state of 

Sinaloa (Jiménez, 2013). In the state of Sinaloa 

as in many regions of Mexico and the world it 

needs more efficient use of crop residues in 

organic agriculture. One possible solution is to 

transform agricultural waste into organic 

additives, by a pyrolysis process, these 

aggregates to the ground help to change their 

physical properties such as porosity, bulk 

density and infiltration in the short term 

(Ricardo, 2014). Pyrolytic production materials 

from agricultural biomass (Casini, 2014) have 

great economic potential and impact on the 

environment (Mora, 2014). Pyrolysis converts 

low value waste moisture adsorbents with a 

high utility value. Also, they can be used to 

retain macro and micro elements (Martinez, 

2014) and as substrate in protected agriculture. 

Finally, you can export as activated filter (Liew, 

2014) coal, which benefits the state's economy 

and the country. Pyrolysis, carbonization is 

based on agricultural waste, and is carried out at 

a temperature of 380 ° C for 35 minutes (Figure 

1). To activate and accelerate the increase in 

porosity extract orange juice (Valencia, 2005) is 

added. According to Ekpete, pyrolytic material 

has applications such as micro and macro 

retainer chemicals in the water, water filter, 

odor eliminator and flavors in animal fat and 

others. The pyrolytic material can produce 

waste from cardboard, sawdust, raw timber and 

others (Penjumrasa, 2014). This work focused 

on knowing the quantities of pyrolytic materials 

found in waste corn, sorghum, chickpea, 

sugarcane and sawdust. 

 

 

 

In Figure 1, the process shown in vitro 

pyrolysis. 

 

 
Figure 1 pyrolytic process 

 

Materials and methods 

 

In Figure 2, the threshing process is shown in 

an agricultural farm. As seen after threshing are 

organic residues. 

 

 
Figure 2 Process for obtaining threshing 

waste. 

 

 
Figure 3 Collection of organic waste. 
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Figure 4 Grinding process 

 

 
Figure 5 Particle size 

 

 
Figure 6 pyrolysis 

 

 
Figure 7 Raw Material (initial) 

 

 

 
Figure 8 Material processing (final) 

 

 
Figure 9 pyrolytic material 

 

5 samples of 10 kg of agricultural waste 

were collected in the municipality of Guasave 

Sinaloa, Mexico (Figure 3). These residues 

were: corn, sorghum, chickpea, sugarcane and 

sawdust. The latter served as a control. Samples 

were then crushed with a power mill Aztec 

mark (Figure 4) and sieved with a diameter of 

2mm particle (Figure 5). 100 g of each sample 

was weighed on an electronic scale (Brand 

Arda) (Figure 6). The samples were dried in an 

oven at a temperature of 60 degrees centigrade 

for 24 hours to 5 treatments., Then 50 ml bath 

of orange peel extract is applied and got the 

stove again, for final drying, finally the 

pyrolysis process, proposed by Varriano 

(2010), in physics laboratory of the 

Universidad Autónoma Chapingo, Texcoco, 

Edo Mexico, was applied in February of 2015.. 

To determine the amount of pyrolytic material 

initial weight method less final weight of the 

processed materials (Figure 7 and 8) was used.  
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The results of pyrolytic material (Figure 

9) obtained were analyzed using the statistical 

method of mean differences with an 

experimental design of 5 treatments with 5 

repetitions. Data analysis was performed on 

MAT-LAB 2013. 

 

Results 

 

Table 1 shows that mean difference exists in the 

5 treatments (maize (T-5), sorghum (T-4), 

chickpea (T-2), reed (T-3) and sawdust (T-1 is 

observed )), a method using pyrolysis at a 

temperature of 380 ° C and a time of 35 

minutes. 

 

 
Table 1 Experimental design 

 

In Figure 10 the averages of the 5 

treatments content pyrolytic material obtained 

in the process pyrolisis observed. Treatments 4 

and 5 were those that were most pyrolytic 

amount of material compared to T1 according 

to the pyrolysis process at a temperature of 380 

° C and 35 minutes with a particle size of 2 

mm. 

 

 
Figure 10 Treatment of processed organic 

waste 

 

This is corroborated by the statistical 

test of mean difference where T-2, T-4 and T-5 

treatments have a significant difference from 

the control (Figure 11). 

 

 
Figure 11 Difference in treatment means 

 

Conclusions 

 

According to the results of the calculations, it 

can be concluded that sorghum and maize are 

the materials from which most pyrolytic 

material can be obtained. This gives added 

value to crop residues, which are usually sold at 

low cost to feed livestock. 

 

References 

 

Rauzo, J. (2014). Introducción a las tecnologías 

de aprovechamiento de biomasa. 

Thermochemical Processes Research Group 

(GPT), 23-27. 

 

Calvo, G. (2012). Caracterización de residuos 

procedentes de los procesos de combustión de 

biomasa. viabilidad de uso como materiales de 

construcción. Luco21Instituto de Ciencias de la 

Construcción Eduardo Torroja. IETcc-CSIC. 

Serrano Galvache, 4, 28033 Madrid, 13-17. 

 

Casini. (2014). Morphological changes 

evaluation by transmission electron microscopy 

(tem) of mesoporous catalyst employed in 

pirolisis of biomass. Acta Microscopica Vol. 

23, No.1, 31-36. 



11 

Article                                                                                                                   ECORFAN Journal 
                                                                              December 2015 Vol.1 No.1 7-11 

 

 
ISSN-On line: 2414-8830 

ECORFAN® All rights reserved. 

 

LUGO-VALENZUELA, Homero, VÁZQUEZ-PEÑA, Mario A., PRADO-

HERNÁNDEZ, Jorge V. and VELÁZQUEZ-LÓPEZ Noé. Characterization of 

material pyrolytic biomass agricultural. ECORFAN Journal- Republic of 

Nicaragua 2015 

Ekpete. (2011). Preparation and 

Characterization of Activated Carbon derived 

from Fluted Pumpkin Stem Waste (Telfairia 

occidentalis Hook F). Res.J.Chem.Sci Research 

Journal of Chemical Sciences, 23-26. 

 

Jiménez, M. (14 de septiembre de 2013). 

Produccion de biomasa. Revista local, págs. 12-

16. 

 

Liew, S. Q. (2014). Extraction and 

Characterization of Pectin from Passion Fruit 

Peels. Agriculture and Agricultural Science 

Procedia 2, 231 – 236. 

 

Martínez, P. E. (2014). Biomasa residual 

vegetal: tecnologías de transformación y estado 

actual. Innovaciencia 2 (1), 45-52. 

 

Mora. (2014). Evaluación de la pirólisis térmica 

de aceite vegetal de desecho en un reactor 

bacht. Revista EPN, VOL. 33, NO. 2, 48-54. 

 

Penjumrasa, P. (2014). Extraction and 

Characterization of Cellulose from Durian 

Rind. Agriculture and Agricultural Science 

Procedia 2, 237 – 243. 

 

Ricardo, O. E. (2014). Evaluation of the 

Addition of Wood Ash to Control the pH of 

Substrates in Municipal Biowaste Composting. 

Ingeniería Investigación y Tecnología, volumen 

XV (número 3), 469-478. 

 

Valencia, M. (2005). Producción y 

caracterización de partículas y fibras cortas de 

β-sic obtenidas a partir de cáscara de arroz. 

Revista EIA, ISSN 1794-1237 Número 4, 81-93. 

Varriano, N. (2010). Produccion sustentable de 

carbón activado a partir de caña de bambú. 

Universidad Tecnológica Nacional Facultad 

Regional La Plata, 12-23. 

 


