Fundacion

h @
B SETAC EUROPE 28" ANNUAL MEETING Carolina Ciomal
':":' 1 3 = 1 7 M AY 2 O 1 8 I R O M E p | TA I_Y \ DE ESPANA DE ECONOMIA, INDUSTRIA Centro de Investigaciones
. . _ : _ UNIVERSIDAD DE Y COMPETITIVIDAD Energéticas, Medioambientales
esponsible and Innovative Research for Environmental Quality y Tecnolégicas

LAS.LLE
Integratlon of a Colombian biorefinery from mdustrlal

-

palm oil waste into the circular economy ~“.- -
Jesus A. TORRES" Israel HERRERAZ, Daniel GARRAIN2 Ana R. GAMARRA? ﬁi“%
'"Universidad de La Salle, R.G. Risk Management and Climate Change. Bogoté (Colombia). *jatorres@unisalle.edu.co T,
2CIEMAT - Energy Systems Analysis Unit, Av. Complutense 40, E28040 Madrid (Spain). 2"\— -,

Introduction & Background Results & Discussion

In Colombia, due to its market abroad, palm cultivation is a major non-food  As shown in Figure 2, each of the stages of the production process and the raw
agricultural commodity. The volume of production places Colombia as the sixth  materials used to make a schematic diagram of the system's input and output were
exporter of palm oil in the world. Furthermore, palm oil mills produce approximately  identified. The aspects to take into account in the realization of an LCI analysis
two tons of concentrated solid wet biomass per ton of primary product were those related to the flows of materials and energy with the functional unit, the
commercialized (oil and kernel) [1]. need for assignment and the allocation methods and the availability of the data.

The aim of this research is to develop the circular economy approach in the SubsquentIy, the nepessary quaptities of each.raw matgrial were calculated to
Colombian palm oil industry, to account for the agriculture supplies and demands in a finally enter the data in a commercial software (SimaPro®) in order to calculate the

representative sample of the process chain. This study allows the characterization of ~ Potential Impacts in each stage.
waste to be used in palm oil mill bio-refineries as a representative sample in order to

identify potential risks. In addition, the work adds not only criteria for assessing the B B S —
agricultural palm sector to establish indicators for a sustainable circular economy, but I elecrricity ! E”‘f‘;‘;‘““
also methodologies based on LCA to allow efficient management of resources, b ; :
nutrients and agrochemicals in order to quantify the required amount to produce a ) r :
given product. The knowledge of these parameters permits the identification of those | “: bunches ,
elements that influence its magnitude, so that, different alternatives can be used to | ! A
enable the sustainability of the oil palm industry. : | effluents
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Materials & Methods
For the elaboration of the LCI it is necessary to start from a series of assumptions Conclusmns & Future D9V9|0Pment5

and hypotheses that allow completing these data. Some of the main methodological ~ An LClI in the Colombian palm crop, in order to account for agricultural supplies and
hypotheses that support the development of the inventory and facilitate its analysis consumption in a representative sample of the crop, was developed.
are: i) Inter-American Development Bank [2], and i) International Reference Life  |ikewise, an inventory was created in this field for future decision making towards

Cycle Data System (ILCD) Handbook [3]. the sustainability of resources and the optimization of processes by companies of

The collection of secondary information was taken from the Ecoinvent v2.2 database  palm growers as part of their environmental responsibility policy.

[4]. The aspects to take into account in the LCI are the following: This preliminary review presents an exploratory methodological development for an
LCA, as well as evaluation of life cycle sustainability to support the evaluation of

 Description of the unit processes (balance of matter and energy).

 (Calculation procedures (they must be referred to the functional unit).

* Assignment criteria.

 Allocation of flows to products and co-products as established in the definition of
objective and scope.

» Data collection procedures.

e (Calculations. References

|n thIS Worka d Llfe CyC|e |mpaCt Assessment (LClA) Was CalCUlated ConSIderlng the [1] Pérez M. New concepts for palm oil mill biorefineries. Palmas Vol. 34 No. Especial, Tomo I, 2013.

[2] Inter-American Development Bank. Life Cycle Assessment of the biofuels production chain in Colombia. IDB Biofuels Colombia. CUE

f0”0W|n9 ImpaCt CatGQOHGS [5] POtentlal ImpaCtS In te MsS Of GlObal Wa rmmg, Consortium - Sustainable Energy and B.iofuels Strategies Project for Colombia ATN / JC-10826-CO and ATN / JF-16827-CO, Medellin (CoIorﬁbia).

B« g g : : [3] European Commission - Joint Research Centre - Institute for Environment and Sustainability. International Reference Life Cycle Data System
AC|d|f|Cat|On, EUtrOph|Cat|0n and Ozone Layer Dep|et|0n (Table 1) (ILCD) Handbook - General quide for Life Cycle Assessment - Detailed guidance. First edition March 2010. EUR 24708 EN. Luxembourg.
Publications Office of the European Union; 2010.
[4 Ecoinvent. Dataset: Palm oil, at oil mill, MY. ecoinvent database, 2017.
[9] Torres J, Contento O, Herrera I. Life cycle analysis for a biorefinery from oil palm fronds (Eliaeis Guineesis). Ingenieria e Investigacion, 2017,
Vol. 11, pp. 13-36.

circular economy strategies in a cradle to cradle approach.

If cogeneration systems are not implemented and if existing boilers reduce the use
of fiber due to environmental limitations and only consume a fraction of what is
currently used to generate the steam, there would be greater amounts of biomass
for the production of fuels and biological products.
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