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Table 1. Yields and characteristics of different biochars. 

Contact 
Hanne Wikberg 

Tel. +358 20 7227 565 

hanne.wikberg@vtt.fi 

 

  INTRODUCTION   
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Wet corn stover  21,1 66,2 9,4 12,2 27 

Wet corn leaves  28,7 72,2 1,6 3,9 30 

Coffee cake 54,7 73,4 0,3 14,5 32 

Grape pomace  47,7 68,9 3,1 12,5 28 

Brewery residues  34,5 69,3 3,7 5,2 30 

Green house residues  28,4 55,5 23,4 31,7 23 

 Willow chips 40,3 69,5 0,7 3,7 28 

Scots pine bark  49,9 70,1 1,3 42,5 28 

Wheat straw  24,2 67,3 6,3 2,2 27 

Hydrothermal carbonization (HTC) process 

 Converts organic feedstock into stable, sterile and storable 

biochar with high yields and carbon recovery levels 

 Suitable for wet raw materials 

 Flexible in respect to raw material heterogeneity 

 Simple, fast and easily scalable  

 Carbon neutral and energy efficient  

 Liquid phase contains acids and other potential biochemicals 

As first step, various biomass fractions including corn stover and 

leaves, coffee cake, grape pomace, brewer’s spent grain, green 

house residues, willow chips, Scots pine bark and wheat straw 

were hydrothermally carbonized in 2L high pressure reactor under 

acidic conditions for 6h using the temperature 260°C. The 

applicability of HTC for these raw materials was followed based 

on biochar yields and characteristics (e.g. elemental composition, 

ash content, BET surface area, heating values). 

 

High volumes of lignocellulosic side streams from forestry, 

agriculture and food industry in Europe 

 Generated in sparsely populated areas 

 Seasonal 

 Inhomogeneous composition 

 High water content 

Mobile processes - simple and robust processes  

applicable to small scale 

 Logistics costs can be reduced 

 Savings in storage costs 

 Side streams can be utilized as raw materials instead of waste 

 Possibility to use products on site 

 

Figure 1. HTC process block diagram in mobile container. 

Figure 1. HTC process block diagram  for mobile container. 

In HTC, as a result of numerous chemical reactions including 

hydrolysis, dehydration, decarboxylation, polymerization, 

aromatization and condensation, solid biochars were formed 

having higher carbon content up to 73 % and lower oxygen and 

hydrogen content than the original biomasses. The heating 

values increased between 19 and 58 % compared to the original 

biomasses. Less than half of the original ash content was 

concentrated in the biochars. Carbon recovery values, describing 

the amount of recovered carbon to the biochar, varied between 

28 and 67 % while weight-based biochar yields varied between 

21 and 55 % providing information on the technical feasibility of 

the different biomasses for HTC. In the next step, the most 

potential biomass treatments will be upscaled to 10 L reactor and 

produced in larger quantities for land application tests. Recycled 

liquid fraction, rich in acids, will be tested as snail repellant. 

  RESULTS   

CONCLUSIONS 
 Biochar’s yield, structure and properties depend on the 

feedstock  and can to some extent be influenced by the 

HTC-processing conditions. 

 Selection of most potential HTC-concepts will be made not 

only based on biochar yields and structure but also on the 

application test results and processability of each biomass. 
 


