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RESUMEN

En la cuenca del Valle de Yanatile Cusco se estim6 una produccion de 4,025.48 TM de
café pergamino en la camparia 2011, se usaron aproximadamente 217,358.55 m*® de agua,
convertidos en agua residual de despulpado mas agua residual de lavado y como residuos
solidos, la pulpa mas mucilago, lo que constituyen 6,977.21 TM. Estos residuos son los
causantes de graves problemas de contaminacion ambiental en la atmdsfera, en el agua 'y
en el suelo. Se estima que actualmente en la cuenca del valle de Yanatile se generan
2,761.71 TM de gas metano y 57,995.98 TM de bidxido de carbono, debido a la
descomposicion aerdbica de los subproductos del café (pulpa, mucilago-aguas
residuales), en un periodo de un afo. Se realizé el andlisis de los componentes
fisicoquimicos de la pulpa de café, obteniendo el siguiente resultado: Solidos Volatiles
(SV = 12.6 %), Solidos Fijos (SF = 6.2 %), que sumados dan Sélidos Totales (ST = 18.8
%). Se construyeron tres modelos de biodigestores para obtener biogas como fuente de
energia renovable, el biodigestor de modelo tipo Taiwan de bolsa de polietileno de forma
tubular de color negro dentro de un invernadero de polietileno tratado (Fito toldo)
demostro buena eficiencia en la conversion de los subproductos del café en biogas. En
conclusion, los objetivos iniciales de este trabajo de investigacion se han alcanzado
satisfactoriamente; asimismo, la hipdtesis planteada ha sido verificada y la metodologia
aplicada ha permitido aplicar el biogas para usos domiciliarios.
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ABSTRACT

In the Yanatile Valley basin in Cusco, an estimated 4,025.48 metric tons (MT) of
parchment coffee were produced during the 2011 harvest. Approximately 217,358.55 m3
of water were used, resulting in wastewater from pulping and washing, and 6,977.21 MT
of solid waste (pulp and mucilage). This waste is responsible for serious environmental
pollution problems in the atmosphere, water, and soil. It is estimated that the Yanatile
Valley basin currently generates 2,761.71 MT of methane gas and 57,995.98 MT of
carbon dioxide annually due to the aerobic decomposition of coffee byproducts (pulp,
mucilage, and wastewater). An analysis of the physicochemical components of coffee
pulp was performed, yielding the following results: Volatile Solids (VS = 12.6%), Fixed
Solids (FS = 6.2%), which together give Total Solids (TS = 18.8%). Three biodigester
models were constructed to obtain biogas as a renewable energy source. The Taiwan-type
biodigester, consisting of a black, tubular polyethylene bag inside a treated polyethylene
greenhouse (phyto-canopy), demonstrated good efficiency in converting coffee
byproducts into biogas. In conclusion, the initial objectives of this research have been
successfully achieved; likewise, the proposed hypothesis has been verified, and the
applied methodology has allowed for the use of biogas for domestic purposes.
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