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ABSTRACT

Evaluation of the concentration of heavy metals in
the surface waters of the Chacapalca river for irrigation
purposes. The concentration of heavy metals was
evaluated as possible contaminants in the bed and
channel of the Chacapalca River, until its drainage into
Lake Titicaca. Concentrations above the norm negatively
impact surrounding populations, affecting various human
activities. Two geographical sampling points of surface
waters were defined, RChacl and RChac2 according to
the sampling protocol. The monitoring was carried out in
two periods from 2017 to 2018, to evaluate the seasonal
variation of the most notable parameters with the highest
concentration determined analytically in situ. The results
obtained demonstrated that there are no high
concentrations of cadmium, lead and mercury in the two
aforementioned study points. However, the point RCacl
can be considered as a critical point.

*Mail to: . kperez@unap.edu.pe

RESUMEN

Se evalué la concentracién de metales pesados
como posibles contaminantes en el lecho y cauce del rio
Chacapalca, hasta su desembocadura en el lago Titicaca.
Las concentraciones por encima de la norma impactan
negativamente en las poblaciones aledafas afectando
diversas actividades humanas. Se definieron dos puntos
geograficos de muestreo de aguas superficiales, RChacl
y RChac?2 segiin protocolo de muestreo. El monitoreo se
realizé en dos épocas del ano 2017 al 2018, para evaluar
la variacion estacional de los pardmetros mas resaltantes
de mayor concentracién determinados analiticamente in
situ. Los resultados obtenidos demostraron que no
existen altas concentraciones de cadmio, plomo y
mercurio en los dos mencionados puntos de estudio. Sin
embargo, el punto RChac1 puede ser considerado como
punto critico.
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ABSTRACT

Perspectives in the use of waste from the chestnut
industry: thermochemical processes, a review.
Commercial technologies for the valorization of Bolivian
biomass such as chestnuts were reviewed in the literature.
Three technologies showed promise: gasification,
pyrolysis and hydrothermal liquefaction.. The final
products in the three technologies are: solids (biochar),
liquids (bio-oil) and gas (synthesis gas), in different
proportions. Gasification generates 85% gas, 10% solid
and 5% liquid. Pyrolysis generates between 30-75%
liquids, 12-35% solids and 13-35% gases. Hydrothermal
liquefaction generates between 20-30% biocrude, 40-
60% aqueous phase, 10-20% solid phase and less than
5% gas. In the case of gasification, the main focus is
energy production. Pyrolytic processes focus on
producing bio-oils. In hydrothermal liquefaction
processes, the most important product is biocrude. Based
on the type of product desired, the physicochemical
characteristics of the biomass, the pretreatment stages,
the types of reactors to be used, the operating conditions
and complementary processes must be considered. All
these topics are of great importance when implementing
a technology for the conversion of waste from the
chestnut industry. *Mail to: llopez@umsa.bo

RESUMEN

Se revisaron en bibliografia  tecnologias
comerciales para la valorizacion de biomasa boliviana
como la castafa. Tres tecnologias resultaron promisorias:
gasificacién, pirdlisis y licuefaccién hidrotermal. Los
productos finales en las tres tecnologias son: sélidos
(biochar), liquidos (bioaceite) y gas (gas de sintesis), en
diferentes proporciones. La gasificacién genera 85% de
gas, 10% de solido y 5% liquido. La pirdlisis genera entre
30-75% de liquidos, 12-35% de solidos y 13-35% de
gases. La licuefaccién hidrotermal genera entre 20-50%
de biocrudo, 40-60% de fase acuosa, 10-20% de fase
solida y menos de un 5% de gas. En el caso de la
gasificacion, el enfoque principal es la produccién de
energfa. Los procesos piroliticos se enfocan en producir
bioaceites. En los procesos de licuefaccion hidrotermal,
el producto mas importante es el biocrudo. En base al tipo
de producto deseado se deben considerar las
caracteristicas fisicoquimicas de la biomasa, las etapas de
pretratamiento, los tipos de reactores a utilizar, las
condiciones de operaciéon 'y los  procesos
complementarios. Todos estos tépicos son de gran
importancia al momento de implementar una tecnologia
para la conversion de residuos de la industria castaifiera.
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ABSTRACT

Water quality in the ichalaya river, its relationship
with the drainages of mine Matilde mine, carabuco
municipality. The study of the water quality and
classification of the Ichalaya River in La Paz, Bolivia,
was carried out to have detailed information on the
behavior of this body of water in the dry and rainy season
during 2022 and 2023. Physicochemical parameters were
measured in situ, and a preliminary diagnosis was made.
Sampling was carried out at established points in the
study area and the concentrations of anions, cations and
metals were determined. From these results, the ionic
balance of the water body was carried out. In conclusion,
it was determined that the behavior of the body of water
is of good quality until the confluence with the acidic
waters of the Matilde Mine. However, along the way of
the watercourse towards its mouth, the quality improves
due to the contribution of tributaries, attenuating the
effects of acidic waters. In this way we contribute to the
management of basins for the comprehensive
management of water resources, as well as the solution
of environmental problems related to hydrochemistry in
Bolivia. *Mail to: rologquimica291291@gmail.com

Mine Matilde. Palabras clave: Drenaje acido

RESUMEN

Se realizo el estudio de la calidad hidrica y la
clasificacién del Rio Ichalaya en La Paz, Bolivia, para
tener informacién detallada del comportamiento de este
cuerpo de agua en época de estiaje y de lluvias durante
2022 y 2023. Se midieron pardmetros fisicoquimicos in
situ, y se realizd un diagndstico preliminar. Se realizo la
toma de muestras en puntos establecidos en el drea de
estudio y se determiné las concentraciones de aniones,
cationes y metales. A partir de estos resultados se realizo
el balance i6nico del cuerpo de agua. Como conclusién
se determind que el comportamiento del cuerpo de agua
es de buena calidad hasta la confluencia con las aguas
acidas de la Mina Matilde. Sin embargo, en el trayecto
del curso de agua hacia su desembocadura, la calidad
mejora por el aporte de afluentes llegdndose a atenuar los
los efectos de aguas acidas. De esta forma coadyuvamos
en la gestion de cuencas para el manejo integral del
recurso agua, como en la solucién de problemas
ambientales referidos a la hidroquimica en Bolivia.
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