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In order to unleash the huge environmen-

tal potential of biochar, quality and envi-

ronmental standards are urgently needed. 

The Biochar Science Network (BCSN) has 

therefore developed a discussion paper 

for the certification of biochar for organic 

 farming purposes.

Introduction

Biochar is carbon produced through pyroly-

sis for use in agriculture. For biochars that do 

not meet the minimum standard set for agri-

cultural purposes, the generic term pyrochar 

should be used.

Pyrochar refers to all coal, produced through 

pyrolysis of biomass. Biomass pyrolysis ap-

plies to the thermochemical decomposition 

of organic matter under anaerobic conditions 

at temperatures of 350 to 900 ° C. Torrefac-

tion, hydrothermal carbonisation, coking and 

combustion are further charring processes 

whose end products cannot be described as 

pyrochar.

Biochars are therefore special pyrochar which 

are characterised by additional environmen-

tally sustainable production, quality and con-

ditions of use and are certified. The follow-

ing criteria related to the feedstock used, the 

method of pyrolysis, the properties of the bio-

char and the application of biochar should be 

met for the use of biochar in organic farming.
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A. Feedstocks

1.  Pure organic waste materials without rele-

vant toxic pollution by heavy metals, paint, 

solvents, etc. Clean separation of non-

organic wastes such as electronic waste, 

plastics, rubber, etc. must be assured.  

[In an appendix, a whitelist with suitable 

biomass feedstocks will be added: tree and 

grass clippings, bark, sawdust, fermenta-

tion residues, organic household waste, 

sewage sludge, manure, food waste, ani-

mal waste ...]

2.  Agricultural and forestry residues such as 

husks, fruit peels, fruit seeds, pulp, bark, 

etc. [whitelist]

3.  Agricultural products from cultivation of 

energy crops which are produced without 

synthetic pesticides, herbicides, mineral 

fertilisers and genetically modified seeds. 

The means of producing biomass for car-

bon sequestration and energy production 

has to favour the biodiversity and the sta-

bility of the Klimafarmingecosystem.

4.  The cultivated surface for energy crops 

should not exceed 15% of all agricultural 

land in a region. [this 15% threshold should 

limit competition with food production, the 

exact percentage is to be discussed]

5.  Biochar may only be obtained from forest 

wood if the sustainable management of the 
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and allows bacteria to degrade them at 

least partly. Hence, the PAH-risk is rela-

tively low. Nevertheless, for the time being 

no higher PAH and PCB levels than those 

for compost should be allowed. Due to the 

high absorption capacity of biochar, the 

most standard methods to analyse PAH are 

not valid for biochar. Results are often less 

than 10% of the real values. A more exact 

method for analysing PAH in biochar will be 

proposed by the BCSN in the beginning of 

2011]

6. Furans < 20 ng/kg DM (I-TEQ OMS);

7.  Polyaromatic carbon (black carbon) con-

tent. [Low polyaromatic carbon levels sug-

gest non-pyrolytically produced coals such 

as hydrochars. Excessively high levels are 

an indication of pyrolysis temperatures 

above 900°C signifying coking of coal. 

Through coking, however, biochar loses 

its characteristics and can be no longer be 

recommended for agricultural use. It is still 

not possible to give an absolute percent-

age value with the present state of knowl-

edge because the values vary widely de-

pending on method of analysis. A standard 

of method and their validity on the basis of 

the different biochars and substrates have 

to be agreed on. Since the usual methods 

are also very expensive, the value despite 

its high theoretical significance is probably 

not relevant as a practical standard value 

for the present guidelines.]

8.  pH levels – [The pH values fluctuate be-

tween 6 and 10 and are not critical for 

denial of certification. However, they have 

to be specified, since a shift in the soil pH 

value has an enormous influence on soils.]

3.  Molar H/C ratio <0.6 and >0.1 [The char-

ring temperature and thus the stability of 

the biochar can be derived from the molar 

H/C ratio. This ratio is among the most im-

portant characterisation criteria for biochar. 

The values vary depending on the biomass 

feedstock and production procedures. Val-

ues outside the above-mentioned range 

are suggestive of inferior coal and inad-

equate pyrolytic process.]

4.  Heavy metal content adheres to the stand-

ard guidelines of the prevailing Compost 

Ordinance [As with composting, almost 

the entire quantity of heavy metals from 

the feedstock biomass is retained in the 

biochar, with the final substrate being 

more concentrated. Unlike in the case of 

compost, heavy metals are readily fixed by 

biochar and are blocked for the long term. 

Presently, how durable this blockage is 

cannot be determined with certainty. Since 

biochar, unlike compost, is introduced only 

once into the soil (or several times up to a 

maximum final concentration), toxic accu-

mulation of heavy metals is unlikely to take 

place. Nevertheless, it is politically improb-

able to allow higher heavy metal content 

levels for biochar than for compost. At the 

very least it would entail a lengthy road 

through public bureaucracies. However, 

there is no reason not to comply with the 

prescribed limits set by the Compost Ordi-

nance for heavy metals. For the more pol-

luted pyrochar sufficient other applications 

exist.]

5.  PAH Contents < 4 mg EPA 16 PAH/kg DM, 

PCB content <0,2 mg/kg DM [This value 

corresponds to the Compost Ordinance. 

However, biochar binds PAH efficiently, 

C. Characteristics of Biochar

1.  Nutrient content levels must adhere to 

fertiliser regulations [The variations in the 

nutrient content of different biochars are 

very high (between 170 g/kg and 905 g/kg). 

According to most fertiliser regulations, soil 

nutrient levels must be determined in any 

case. The identified nutrient content levels 

establish the maximum allowable amounts 

for soil incubation. But absolute nutrient 

content is not as relevant as nutrient avail-

ability, which is difficult to determine (e.g. 

nutrient availability of phosphorus is around 

15%, that of nitrogen is sometimes under 

1%). According to prevailing fertiliser regu-

lations, however, only the absolute values 

are considered (and despite many years of 

discussion still only the absolute values are 

accepted in most compost ordinances). 

The limits set by the soil regulations are well 

below the relevant nutrient availability val-

ues for biochar and are therefore sufficient 

as an exclusion criterion.]

2.  Carbon content >50%  [The carbon con-

tent of pyrochar varies between 25 and 

95% depending on the biomass and pro-

cess temperature. (For example: chicken 

manure has 26%, beech 86%). In very 

mineral-rich biomasses such as sewage 

sludge or animal manure, the ash content is 

predominant in the pyrolysis product. Cor-

respondingly, these products fall under the 

category of ashes with a more or less high 

content of biochar. In order to achieve the 

most efficient nutrient flow, these mineral-

rich biomasses should rather be compost-

ed or fermented thereby making nutrients 

easier available to plants. The specification 

of the C content is particularly relevant for 

the generation of CO2 certificates.]

forest is assured (PEFC, FSC). In particular, 

deforestation of rain forests, as is currently 

done for the production of charcoal in wide 

areas of the world, must be prevented.

6.  The maximum distance for transport of the 

feedstock for biochar production should 

not exceed 80 km.

B. Pyrolysis

1.  The pyrolysis of biomass must occur as 

an energy-autonomous process. The en-

ergy used to operate the plant (electricity 

for propulsion, ventilation and BMSR) must 

not exceed 3% of the calorific value of the 

biomass being pyrolysed. [The exact per-

centage is to be discussed. The important 

thing is to have a limit to ensure that fossil 

fuels are not used to heat the reactor (be-

yond start-up) and that unused hot exhaust 

gases do not simply escape into the atmos-

phere (as in traditional charcoal kilns).]

2.  The syngases produced during pyrolysis 

must be captured and not be allowed to 

escape into the atmosphere.

3.  Combustion of syngases must comply with 

prevailing emission limits for wood-burning 

[as long as there are no specific rules for 

emission limits of pyrolysis plants. Appen-

dix: Emission limits for NOx, etc]

4.  The sustainable use of waste heat resulting 

from the combustion of syngases must be 

guaranteed. Energy loss through heat must 

not exceed 15% of the calorific value of the 

pyrolysed biomass.

In order to meet the requirements listed in B, 

each production plant must be approved and 

certified.



362  Delinat-Institut for ecology- and climate-farming | www.delinat-institut.org | 1 | 2010

sed attainment of the desired carbon sink 

levels will result.

4.  If application into the soil does not take 

place in conjunction with dust-preventive 

binding materials such as moist compost, 

soil, Bokashi, etc., a granule size of > 5 mm 

or the use of an efficient dust fixing fluid 

must be ensured. The same has to be ob-

served for transportation and decharging.

Point D is to be controlled through far-

mers, points A - C by the manufacturer.

The present guidelines are a first draft. Amen-

datory propositions and critics are welcome 

and will be integrated into the following con-

sultations. Please check always the number 

of version when citing these guidelines. The 

actual version is 2.3

Contact:
Delinat Institute for Ecology and Climate 

Farming,

www.delinat-institut.org, info@delinat-

institut.org

9.  Bulk density [The density may vary be-

tween 100-1000 g/l depending on biomass 

and maximum pyrolytic temperature. It is 

therefore not an exclusion criterion. The 

density is easily determined and is an indi-

cator of the pore volume. It should there-

fore be reported in order to characterise the 

biochar.]

10.  Specific surface area and pore volume 

[Two central values for the characterisa-

tion of biochar. Both values depend both 

on the pyrolysed biomass and the pyroly-

sis process used (especially maximum 

temperature, residence time, particle 

size). The determination of both values 

is not yet methodologically standardised. 

The values vary greatly depending on the 

method used. No exclusion criteria based 

on these two values can be given thus far.]

For points 5 and 6, each facility should be in-

spected regularly, since not every batch can 

be checked due to the high costs of analy-

sis. All other points must be checked once for 

identical feedstocks and processes.

D. Application of Biochar

1.  Application into the soil should only be 

done in combination with organic carbon 

(compost, humus-rich soil, Bokashi com-

post, molasses, manure, etc).

2.  Application should only be on permanently 

vegetated soils or grounds with permanent 

green or mulch cover. Otherwise biochar 

will be degraded via erosion and could part-

ly spread as aerosols in the air.

3.  Minimal tillage, since otherwise loss of hu-

mus and biochar and consequent decrea-


