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Abstract: Indigenous available common reed stalk has been investigated as potential feedstock
for pyrolysis at temperatures between 400 and 600 ◦C. The performance of this type of feedstock
was evaluated in terms of yield towards pyrolysis products. The two main products of interest,
biochar and bio-oil, have been characterized through textural analysis and GC-MS, respectively, with
the relation between temperature and characteristics being highlighted. Increasing the pyrolysis
temperature led to smaller yields in biochar and an improvement of textural properties, such as
specific surface area and total pore volume, while the composition of the bio-oil changed significantly
as the temperature increased.
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1. Introduction

The aim of this paper is to study the potential of the indigenous common reed as feed-
stock for pyrolysis in a batch-operated reactor [1,2], as well as to evaluate its productivity in
solid and liquid fractions, the structural characteristics of the biochar and the composition
of pyrolysis oil, in relation to the temperature at which the process is carried out.

2. Materials and Methods

Indigenously available common reed was considered for this study. Prior to the py-
rolysis process, mechanical pretreatments of the reed stalks were proposed to increase the
surface area and facilitate a shorter reaction time. A primary mechanical pretreatment
consisted of cutting the reed stalks to shorter lengths, of about 1–2 cm, followed by further
reduction to smaller fractions by using a laboratory grinder. Size distribution was made
using a mechanical sieve shaker, with fractions bigger than 1.25 mm being grinded again.
The processed reed stalks were also analyzed via thermogravimetric analysis, using simul-
taneous TGA/DSC equipment, SDT Q600 from TA Instruments (New Castle, DE, USA), by
heating the samples at a rate of 10 ◦C/min, under a synthetic dry airflow of 50 mL/min.
After loading the stainless-steel pyrolysis reactor with mechanically treated common reed,
nitrogen was supplied to the installation for 20 min at a flow rate of 100 Ncm3/min to
ensure the complete removal of oxygen prior to starting the pyrolysis reaction. The reaction
was carried out by heating the reactor to the operating temperature over the span of 30 min
and then maintaining the working temperature for 2 h. The products were cooled before
entering the gas–liquid separator, where the liquid fraction was collected and processed
for gas chromatography analysis using a GC-MS TRIPLE QUAD (7890 A from Agilent
Technologies, Santa Clara, CA, USA) system, with DB-WAX capillary column and helium
as carrier gas.
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3. Results

The obtained results highlight the distribution of reaction products between the solid
phase, represented by biochar, and the liquid fraction consisting of pyrolysis oil, for each
experimental set. It was observed that, by raising the reaction temperature from 400
to 450 ◦C, the productivity of pyrolysis oil nearly doubled, while biochar production
decreased by 26%. Further increasing the temperature up to 600 ◦C only led to a small
variation in oil production and a slight decrease in biochar production. However, when
considering the composition of the pyrolysis oil obtained, the differences are significant,
with higher temperatures allowing for a wider array of compounds to be formed, which
were identified through GC-MS analysis using the NIST database.

4. Discussion

Liquid and solid fractions were obtained through the pyrolysis of mechanically treated
common reed stalks at various temperatures between 400 and 600 ◦C, using a batch-
operated tubular reactor. The liquid fraction, consisting of pyrolysis oil, was separated
from the gaseous effluent, and GC-MS analysis highlighted the variety of oxygenated
compounds and the dependency between pyrolysis temperature and the composition of
the pyrolysis oil. Regarding the biochar production and characteristics, it was observed
that the pyrolysis temperature had two different effects. Increasing the temperature led
to a decrease in biochar production, and the formation of biochar with better textural
characteristics. Even though increasing the temperature from 400 to 600 ◦C led to a 30%
decrease in biochar production, the specific surface area and total pore volume increased
10-fold and 5-fold, respectively.
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