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 New ways to recycle rice and sugarcane residues: TU Freiberg develops erosion
 control blankets, soil additiv
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Recycling strategies for residues from agricultural production were developed by scientists from TU
Bergakademie Freiberg, together with project partners in Vietnam and Germany. The use of rice straw and
sugar cane bagasse in erosion control blankets is particularly promising. Moreover, the residues could be
used to enrich nutrients in soils or in the form of activated carbons.

The team led by Dr Volker Herdegen and doctoral student Katja Schaldach from the Institute of Thermal-,
Environmental- and Resources' Process Engineering (ITUN) has already tested the blankets made of rice straw and
sugar cane residues extensively in an outdoor experiment on a freshly constructed embankment in the Saxon city of
Freiberg. Currently, the mats using the alternative materials are also being applied to areas in the Vietnamese province
of Thanh Hoa. If, for example, grass seeds are sown on or under the mats, the plant roots form a network that stabilises
the soil in the long term after the desired decomposition of the mats. "The newly developed erosion control mats made
from the fibres of rice and sugar cane plants are very suitable for preventing surface erosion by rain and wind,"
summarizes Dr Volker Herdegen.

Agricultural residues instead of coconut fibres

"For use in the blankets the residual materials could completely replace the coconut fibres used up to now," adds Katja
Schaldach. The environmentally friendly mats made of the regionally produced agricultural residues decompose after
only 1 to 1.5 years, whereas a mat made of coconut fibres takes up to 3 years. For rice and sugar cane producers in
developing and emerging countries, the new findings open up potential for the utilisation of previously unused biomass.
In everyday practice, the residues are now mostly burnt or stored in landfills. Because rice and sugar cane cultivation
account for a large share of agricultural production in Asia, the potential is huge. In Vietnam alone, up to 75 million
tonnes of organic residues from the production of food, such as rice and sugar, but also coffee, are produced every year
(source: "Zielmarktanalyse Vietnam", Federal Ministry of Economics and Energy of Germany).

Further applications for bio-based industries

"In the research project BioMatUse, we have also shown that soil improvers can be produced from rice straw and sugar
cane bagasse," explains Dr Volker Herdegen. To form these, the process engineers defibred the biomass and pressed it
into pellets. Those pellets not only have the ability to store water, but they can also release the nutrients contained in or
additionally added to the residues to the soil over a longer period of time, thus acting as a depot fertiliser.

"When we further process the defibred biomass in the form of pellets and heat it under exclusion of oxygen (pyrolysis),
we can also produce shaped activated carbons," explains Katja Schaldach, who is intensively researches the designing of
the new process for her doctoral thesis. "In our laboratory, we have already proved that these so-called adsorbents can
remove pollutants from water and air," says the young scientist. According to the team's assessment, renewable



idw - Informationsdienst Wissenschaft
Nachrichten, Termine, Experten

Page 2

resources could in future be an alternative to fossil raw materials used up to now, not only for water purification in
emerging countries, but also for the bio-economy in industrialised countries.

Further optimising the processes

While the erosion control blankets are already being produced in cooperation with industrial partners and are currently
being tested in use under the climatic conditions in Vietnam, the Freiberg process engineers are still conducting research
on a laboratory scale to develop applications for fertilising and cleaning. Currently, the scientists are investigating the
new process sequence, which offers the possibility of saving on additives and energy-intensive steps during the
follow-up treatment. "For instance, we are testing how the biomasses can be directly pelletised after the defibrering.
Moreover, we want to know in which way the pellets can then be pyrolysed and what effects this has on the properties of
these shaped activated carbons," reports Katja Schaldach.
"With regard to all three recycling paths, we will continue to be in contact with the researchers of our Vietnamese
project partners even after the official conclusion of the research project and want to optimise the process concept
together," says Dr Volker Herdegen.

The researchers have now published their findings on the new recycling processes in the November issue of the journal
"Chemie Ingenieur Technik".

Background: BioMatUse research project

The research project was funded from 2015 to 2019 by the German Federal Ministry of Education and Research as part of
the "Bioeconomy International" funding programme and the Vietnamese Ministry of Science and Technology (funding
for ITUN around 590,000 euros). The project partners of TU Bergakademie Freiberg were the Vietnamese research
institutions Vietnam Academy of Agricultural Sciences, Hanoi University of Science and Technology and the sugar
manufacturer Lam Son Sugar Joint Stock Corporation (LASUCO) from the Thanh Hoa region. German partners were
Internationale Geotextil GmbH in Schmallenberg and Twistringen and Gebrüder Jehmlich GmbH in Nossen.
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Product portfolio from research project BioMatUse: erosion control blankets, soil improvers and shaped activated
carbons.
K. Schaldach, V. Herdegen
TU Bergakademie Freiberg


