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Developing three biomass chains  

Test sustainability certification 

ILUC free: residues a d marginal land 

Economic objectives ė Sustainability (NTA 8080) 
 



Straw  

Positive:  

- 10 million tons of 
straw available each 
year  

- Limited alternative 
uses (currently mostly 
burned )  

- Positive GHG balance 
likely  

- Clearly iLUC free  

 

 

 

 

 

  

Burning straw in Ukraine 



Straw  challenges :  

- Low yields  Ą Soil 

carbon decrease  

- Logistics  costly (low 
yield per ha)  

- Low quality 
biomass  

- Contracting 
farmers is a 
challenge Ą  

 

Business partners 
decided not to pursue 
further for now  

 



Kwaliteit ?  

Parameter    Effect  

 
As  L 

  Cost  of  transport  . Cost  of  ash  removal . Higher  dust  emissions . Clogging  

ash  removal  system   

 
N L 

 

  Easily  volatile  and  release  in  gas  phase   during  combustion   at  

temperatures  between  800  ï 1100  C 

- NOx emissions  ï corrosion?  

- Loss of  nutrients  

 
S L 

 

  Easily  volatile  and  release  in  gas  during  combustion . Produces  gaseosus  

compounds  SO3and   SO4  

- SOx emissions  

- Corrosive  effects  

 
Cl  L 

  Easily  volatile  and  release  in  gas  during  combustion   

- HCl formation  Ą corrosion  

- Cl influences  the  formation  of  polychlorinated  dibenzodioxins  and  

furans  (PCDD/F)  

- Agglomeration  (with  K)  

 
Ca J 

- - Increase  the  melting  temperaturte  of  ash   

- Relevant  plant  nutrient,  ash  can  be recycled  as a fertiliser  

 
Mg J 

- - Increase  the  melting  temperature  of  ash   

 
K L 

  Lowering  ash  melting  point :   

- Slagging  and  deposit  formation  in  furnaces  and  boilers  

Main  aerosol  forming  during  combustion  

- Lowering  of  the  efficiency,  higher  operating  cost  

KCL formation  in  the  gaseous  phase   

- Raise  emission  of  fine  PM and  increases  fouling  in  the  boiler . 

- KCL causes  corrosion  of  heating  surfaces  and  it  is a catalyst  of  NOx 

Can be recycled  as fertiliser  

 
 

Na  L 

  Lowering  ash  melting  point :  

- Slagging  and  deposit  formation  in  furnaces  and  boilers  

Main  aerosol  forming  during  combustion   

- Raise  emission  of  fine  particulate  matter  PM 

- Increases  fouling  in  the  boiler  



Solutions  for  straw  mobilisation ? 

ÅDefine and develop straw based commodities : 
straw pellets? or  

ÅDevelop pre - treatment  methods for straw: 
pyrolysis? leaching and torrefaction /pelletizing.  

ÅIncrease yields  

ÅStimulate agri -biomass applications to start 
mobilizing this potential  

ÅBe clear about soil effects  

ÅDevelop field refinery (separate leaves / stems)  

 



How much straw can be removed 

without negative impacts on soil carbon?  

Jan Peter Lesschen, Natasa Sikirica, Luc Bonten, Berien Elbersen  



Introduction  

Soil Organic Carbon (SOC) is a key parameter to many soil 
functions and services (water retention, nutrient buffering, 

enhance soil biodiversity and C sequestration)  

Straw has large potential for bioenergy in Europe  

Demand is increasing due to shift from crops to residues  

However, effect on soil carbon is unknown, often 40 -50% 
removal rate is recommended  
 

Objective: to assess how much straw can be removed 
without reducing soil carbon stocks for EU -27  
 

Approach: RothC  soil carbon model in MITERRA -Europe  



MITERRA-Europe  

A model for integrated  assessment of N, C and P balances 
and emissions from agriculture in EU -27 at Member 
State and regional levels (NUTS -2)  

Developed for the European Commission  

Simple and transparent model; uniform  approach for EU -
27  

Scenario, measure and policy analysis  

Outputs: N and P balances , emissions of N 2O, NH 3, NO X, 
CH4, CO 2, N leaching and runoff, changes in SOC stocks  

Velthof et al., 2009. J. Env. Qual . 38 : 402 ï417  

Lesschen et al., 2011 . Animal Feed Sci. Tech. 166 - 167 : 16 -28  



SOC balance in MITERRA  

SOC changes now based on ñRothC-26.3ò, model for the 
turnover of carbon in non -waterlogged soils  (Coleman and 

Jenkinson , 1999)  

RothC  allows for the effects of soil type, temperature, 
moisture content and plant cover on the turnover process  

 

 



SOC balance in MITERRA 

SOC stock based on LUCAS data (0 -20 cm)  

ƀPeat soils (>12% SOC) excluded  

Climate data  

ƀMonthly temperature, precipitation and potential 
evapotranspiration (WorldClim  and FAO)  

Carbon inputs (data for 2008)  

ƀManure (based on N flows and CN -ratio)  

ƀCrop residues, based on NUTS -2 yield data  

Straw (according to Scarlat  et al.,  2010)  

Stubbles and chaff (10% aboveground biomass)  

Belowground C input (60% aboveground C biomass (Johnson 

et al., 2006) )  

 

 

 

 



LUCAS soil data  

Survey of at 22.000 locations in 2009  

25 EU countries  

Linked to LUCAS land use survey  

Soil samples of top 20 cm  

Analysed on a range of soil properties, 
incl. OC content  

Recently made available to the public  

Limited usefulness of LUCAS for 
management purposes, at it is a 
snapshot in time  

 



SOC stock and SOC balance arable land  

SOC stock  SOC balance : -100 kg C/ha/ yr  


