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1. Introduction – Natural gas consumption, which has lower carbon intensity than coal and oil, will

increase 1.5% per year in the period between 2015 and 2040 [1-3]. Natural gas can be obtained at low

cost from tight gas sandstone, shale gas, gas hydrates, and coal bed methane [1,2]. None of these sources

are considered eco-friendly because they involve the consumption of fossil fuels and have a great impact

on the environment due to the emission of greenhouse gasses [1-3]. Although the synthesis of biomethane

has gained special attention at different levels; nowadays, the efforts of the scientific community are

focused on the definition of best operational conditions to maximize the methane yield and reduce their

environmental footprint [1-3]. In the present study, LCA methodology was used to evaluate the

environmental and energy impacts generated during the synthesis of biomethane (CH4 = 96%, CO2 =

4%) from sugarcane vinasses.

2. Experimental – The study considered the four main stages indicated in the ISO standard 14040 (goal

and scope definition, inventory analysis, impact assessment, and interpretation) [1]. The data necessary

for the LCA were obtained from the information generated by a treatment system at laboratory scale.

3. Results and Discussion – The LCA evidenced that the carbon footprint of the process is affected by

the substrate conversion efficiency and by the use of the residual process energy. As can be seen in Fig

1a, an increase in conversion reduced the footprint of the process from 2.316 to 1.440 (kg CO2-

Eqv./kWh) (c.a., 37.82%). Heat integration led to an important increase in the environmental performance

of the process because it reduced the footprint up to 1.235 (kg CO2-Eqv./kWh) (c.a., 46.67%). In absence

of heat integration, at least 50% of the organic matter must be transformed to methane to ensure the

generation of energy (Fig. 1a). In all cases, heat integration allowed obtaining a net gain of energy and a

lower carbon footprint. For the best operational conditions, the carbon footprint is dominated by reagents

consumption (NaOH for CO2 absorption) (Fig. 1b). Although NaOH is widely used in different processes,

it has a low environmental performance because of the noticeable consumption of energy (2500 kWh/ton

NaOH) and fossil fuels during its synthesis.

4. Conclusions – The LCA reveals that absorption of CO2 is an environmental hotspot of the process.

Heat integration is key to reduce the carbon footprint as well as to increase the production of energy

through a fermentative process.
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