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the initial addition of materials to BC culture media, the 
treatment of BC with solutions and suspensions, and the 
dissolution of BC in solvents are the most commonly used 
techniques.
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Introduction

Bacterial cellulose (BC) has the same chemical structure 
as other cellulose materials, though with highly different 
physical properties. A number of techniques have been 
introduced to synthesize BC by different materials [1]. The 
BC pellicles have a high crystallization degree (up to 70 %), 
strong net structure, high mechanical strength, low degree 
of polymerization, and a high water absorption capacity, 
which can absorb 0.1–400 times of their dry weight [2–4]. 
These properties result from the three-dimensional fibril 
building blocks with a diameter of 2–4 nm. The fibrils are 
composed of interwoven ribbons with 100 nm width and 
1–9 µm length which are 100 times smaller than wood fib-
ers [5]. The Young’s modulus and the tensile strength of 
the BC are reported as 5–30 GPa and 40–450 MPa, respec-
tively [6]. The BC pellicles are of high uniformity that is 
related to multistep processes involved in their production 
and preparation [6, 7].

The pellicles contain a large amount of water and bacte-
ria, and a medium with high gluconic acid concentrations. 
The bacteria and medium in the BC pellicles are removed 
by a variety of approaches. Alkaline treatment is usually 
performed for purification of the BC pellicles [5]. The pel-
licles are washed with boiling NaOH or NaClO solutions 
for 0.5–3 h followed by water rinsing for several days [2, 3, 

Abstract Bacterial cellulose (BC), a biodegradable poly-
mer with high degree of crystallinity, produced by Glu-
conacetobacter xylinus, was used as reinforcement in bio-
composites. The downstream process parameters involved 
in the preparation process of BC have important influence 
on its mechanical properties. The effect of some key pro-
cessing parameters such as treatment temperature, drying 
stages, type of treatment solvent and pressure on biocel-
lulose sheets was investigated during drying in order to 
modify the parameters responsible in mechanical proper-
ties. The rise in treatment temperature and drying processes 
of BC sheets showed about 8 and 11 % reduction in ten-
sile strength, respectively. The addition of NaOH solutions 
during the treatment reduced the tensile strength of BC 
sheets sharply, though an increase in NaOH concentration 
produced treated samples with higher tensile modulus. The 
use of optimum NaClO solution as a cheap treatment sol-
vent led to an increase of about 10–11 % in the mechanical 
properties of BC. A pressure increase during drying stage 
improved the tensile strength of biocellulose sheets by 7 % 
and resulted in highly enhanced tensile modulus of BC 
samples. The production process (microbial fermentation) 
and structural features (porous web-shaped structure) pro-
vide an ideal scenario for synthesis of BC composites. A 
number of schemes have been introduced to synthesize BC 
composites with different materials. Among these schemes, 
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