- ar s F— L JBi - ,
conierenceserles.cnm Ramiar Sadegh-Vaziri et al., J B|oremDeg||z:at1Ig;oj:g/rg%é(ﬁ;?g;/—oéu;:noej
JOINT EVENT

12 World Congress on Biofuels and Bioenergy
&

13t Global Summit and Expo on Biomass and Bioenergy
September 04-06, 2018 | Zurich, Switzerland

Modeling of slow pyrolysis of various biomasses in a rotary Kiln using TGA data

Ramiar Sadegh-Vaziri' and Matthaus U Babler?
KTH Royal Institute of Technology, Sweden

Biomass thermochemical processes suffer from the problem of feedstock variation. In the other words, in order to run
commercial biomass-based plants under economically feasible conditions, the process have to be capable of handling very
different raw materials, ranging from forest residues to waste materials from various industries. Process modeling is crucial
to predict the behavior of different feedstock materials in a given biomass plant. In this work, we consider the slow pyrolysis
of biomass to produce biochar. In this process, the main quantity one aims at predicting by means of process modelling is the
conversion of raw biomass to biochar as a function of the process conditions. To achieve this aim, the process model requires
a kinetic rate expression for describing the evolution of the biomass when subject to thermochemical treatment. Here, we will
show that the TGA data processed with an isoconversional method is enough to obtain an effective rate expression which
allows for predicting the behavior of the biomass at an arbitrary temperature evolution. Such rate expressions can then be
used in the process model to simulate conversion of raw biomass to biochar. An overview of this approach is shown in Fig.
1. To illustrate the feasibility of the approach we will consider different biomasses feedstocks undergoing slow pyrolysis in an
indirectly heated rotary kiln reactor. The results of our modeling are then compared to experimental data obtained from a
500 kW pilot plant pyrolyzer and to a more detailed process model. A high level of agreement between the modeling results
from this approach and the experimental data and the previously validate detailed process model is observed. This proves the
capability of our cost-efficient approach to obtain preliminary design data.
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