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Session IIl - Regional Biomass Markets
Developmg New Markets for- Mo:st Blomass An Eco-efficient Approach of

Dehydratlng Agrlcu[tural Biomass?®
Poster abstract

A dlversmed range of blomass will be needed in the future as a source of energy. To achieve the goals onthe’

share of biomass in the energy mix, not only wood and straw, but also agricultural biomass will have to be
used in several sectors of renewable energies. But agricultural biomass often contains a lot of water. This

calses problems concerning transport and storage, especially if the biomass shall'be processed on an fndus-

trial scale. Therefore, new markets for moist biomass like grass, silage or by-products from rural conserva-
tion have to be developed to guarantee their availability. In this proposal an eco-efficient technique is intro-
duced to reduce the water content by means of mechanical pressure. This process can be seen as a driver
for new markets for moist biomass.

1. Technical description. To overcome the problems of storage and transport only energy- and cost-efficient
processes can come mto consideration. The use- of mechanical pressure in an extruder seems to be a pos-

- sibility to dehydrate the biomass in a more energy- and cost-efficient way compared to thermal drying. Within
the project a screw-extruder has been constructed to dehydrate grass silage. Two products result from this
process: a dehydrated solid phase and a liquid phase. The current tests show a reduction of water content in

. the solid phas_e from about 70 % to approx. 40 %. The silage is reduced to small pieces, so the total surface

- Is increased and the fibres are opened. This abets downstream drying by means of conveetion.(rejected proc-

ess heat), which provides a further reduction of water content to less than 30 %.

2. Economic aspects. Current studies show that the solid phase can be used as a combustible or as raw
material for BtL. For this purpose it must be delivered as pellets or compacted in bales. The main materials

used for burning or BtL are wood and straw, so these are the competing proddcts. The economic comparison |

'shows that the dehydrated grass silage can compete with wood chips and straw. Given a purchase price of
45 Euro per ton grass silage, the total costs of the process amount 1o about 130 Euro per ton solid'phese.
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However, the price for the raw material is crucial 10 the cost structure. Therefore a low purchase price
substantlally Eeverages the economic success. Based on the developed dehydration process, new biomass -
_markets value chains and business models could be developed for materials with a currently low demand and
value added, e.g. growth from rural conservation areas.

_Additionally, the liquid phase was tested for the use in biogas plants. Chemical analyses demonstrate that
the liguid phase possesses advantageous characteristics for the biogas process. Because of its high welght
the transport distance should be kept short. So'far, there is ho market for this product; approaches to new -

. marke_ts,'e.g. for ecological fertiiizer,_ are being discussed at the moment.

3. Energy balance. Two tons of silage containing about 650 kg of solid material can be treated per hour by
extrusion. The erergy consumption of the extruder adds up to 50 kWh. Downstream drying consumes a fur-
ther 100-120 kWh; all in all about 160 kWh, appropriate to 480 MJ. The water content is reduced frofm_TO %
to 30 %. The corresponding energy gain of'the solid phase adds up to 8 MJ/kg, summed up to 5200 MJ for =~ '
- 650 kg. These calculations show that by the dehydration df agricultural biomass the problems of transport

and storage can be gvercome in an energy- and cost-efficient way.

4. Contribution to Session 3. However, the Volétile and regionally different markets disallow an absolute con-
clusion to the economic success. In the light of the political goals concerning the energetic use of biomass_, :
it can be assumed that the prices of other biomass products will increase in the future; so any possible re- _
source has to be considered. The approach of an ecoefficient dehydration process for moist biomass allows
considering new local and regional biomass markets for currently unattractive resources. New markets, value
chains and business models canbe desngned according to the charactenstms of the developed energyn and
cost- eff“clent extrusnon process '
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Dehydration and Pelletisation of

Agricultural Biomass by Extrusion®

Project Overview (Term 2007—-2009)
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Dehydrizérung landwirtschaftlicher Biomasse

Entwicklung einer praxisreifen Biomassekonditionierung*

Centre for ®

Sustainability LEUPH A NA.

Manogement UNIVERSITAT LUNEBURG

Das Projekt im Uberblick (1/2)

Problemstellung

Seit einigen Jahren erlebt die energetische Vérwertung landwirtschaftlicher Biomasse ginen Boom, Die
Anzahl der Biogasanlagen und Biomassekraftwerke wachst bei durchschmttllch griBeren Produktions-
kapazitaten exponentiell. :

< Fiir die Strom- und Warmeerzeugung ist eine zunehmende Verwertung stark wasserhaltiger
Biomasse aus-der Landwirtschaft zu erwarten.

Transportwiirdigkeit und Lagerfahigkeit wasserhaltiger Bioma'sse werden bislang durch ineffiziente ther-
‘mische Trocknungsverfahren hergestelft. Dies vermindert die Wirtschiaftlichkeit und Konkurrenfahigkeit
der NawaRo- Bereltstellungsketten Bisherige Verfahren zur mcht thermischen Trocknung iberzeugen
nech nicht.

= Daher besieht Bedarf an Technnlaglen ur energleeffmenten und wirtsghaftlichen Konditionie- =
rung landwirtschaftlicher Biomasse.

Der Wassergehait und der energetlsche und finanzielle Aufwand seiner Reduktion sowie die Integratlons-
fahigkeit in bestehende Bereltsteilungsketten sind entscheidend.

O Ein entsprechend optimiertes Verfahren zu entwickeln, ist Ziel des Projekts.

Projektziele ===
Im vaorliegenden Projekt wird ein Extrusionsverfahren fiir eine efiektive, energie- und kosteneffiziente o ‘3‘ : R —
mechanische Konditionierung Iandwirtschaftlicher Biomasse entwickelt. _ o fﬁ\&mﬁﬁfa@@‘ St
> Das Verfahren entspricht dem Prinzip des Schneckenpressens. Es bewirkt die Komprimierung -
der Biomasse, die Fliissigphase wird ausgetriehen und von der Festphase separiert (Dehydrlerung) ' -

e e
Das technisch- wwtschaftltche Konzept wird Rahmenbedmgungen wie Rohstoffverfiigbarkeit und die - E ;: /’/M
Integrationsfahigkeit in bestehende Bereitstellungsketten beriicksichtigen. : B e /
o LZielist ein flexibles, praxisreifes Verfahren mit wirtschaftiichem Kanzept, das von Unternehmen i;/ T

der Landwirtschaft und agrarwirtschaftlichen Zusammenschliissen angewendet werden kann. B T

,Arbéitsséﬁritte und Methodik

Die Herahgehensweisen und Arbeitsschritte der Projektp‘értner sind miteinander verflochten und wirken
aufeinander ein. Entsprechend ist das methodische Vorgehen anzupassen. Es hat interdisziplindren .
_Charakter und ist iberwiegend an der Praxis orientiert.

S Von biesonderem Interesse sind die zu erwartenden Erkenntnisse an den Schnittstellen ven
Ingemeurs- Agrar- und ertschaftsw:ssenschaften

Projektpariner: Rehart GmbH, Centre for Sustainability Management {CSM), Pellet Powear GbR | Firderung: Deuische Bundesstiftung Umwalt (23758)
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Dehydrierung landwirtschaftlicher Biomasse

Entwicklung einer praxisreifen Biomassekonditionierung*

Arbeitsschritte und Methodik / Zwischenergebnisse (2 /2)
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