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The use of Bio-Phosphate as fertilizer 

Main features of the subcategory 
Bio-Phosphate is above 750°C up to 850°C high material core temperature reductive thermal 
processed and bio-origin apatite mineral calcium-phosphate bio-fertilizer, which is in all cases 
made from food grade animal bone grist mono feed. 
Bio-Phosphate is macroporosus structured and containing approx. 92% mineral and 8% 
carbon with above 30%  up to 36% P2O5 economically high concentrated nutrient density with 
controlled release formulations. Usual application dose: 200 kg/ha – 1,500 kg/ha. 
Benefits: economically high nutrient density with low dose application rate, macroporosus 
structure that is enhancig soil mirobiological life, bio-fertiliser with controlled nutrient release 
performance, full material safety and high nutrient use efficiency at less cost.  

 

Input material 

Legal framework: According to the proposed CMC14 Pyrolysis and Gasification materials of 
the new Fertilising Products Regulation (EU 2019/1009) the Category 2 or Category 3 
materials or derived products thereof, in accordance with the conditions set out in Article 
32(1)-(2)and (3) of the Animal by products regulation (EC No 1069/2009) should be allowed as 
input material for Bio-Phosphate production.  

The input material for Bio-Phosphate product should be: 

 category 2 or category 3 bone grist, 

 which is already pressure sterilized - processed to a core temperature of more than 
133 0C for at least 20 minutes at 3 bar pressure and 

 delivered from EU/MS approved and registered rendering industrial plant. 

 

How to produce? 

Bio-Phosphate products are obtained through thermochemical conversion process under 
oxygen free conditions in pyrolysis reactors. The pyrolysis reactors are specific designed for 
high material core temperature processing of the bone materials. The specific thermo-
chemical treatment condition for safe Bio-phosphate production is:  

 pyrolysis processed above 750 °C up to 850 °C material core temperature for at least 
10 minutes.  

The new Fertilising Products Regulation (EU 2019/1009) will legally set up the specific 
conditions which are still under development status in 2021.  
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Typical nutrient content and availability for plants: 

The processed Bio-Phosphate products contain high amount of Phosphorus (30%-36% P2O5) 
and Calcium (>37%) that are processed to be available for plants, which allows efficient, 
environmentally safe and renewable phosphorus supply. 

Examples for Bio-Phosphate  products available on the NUTRIMAN Farmer Platform: 
https://nutriman.net/farmer-platform/product/id_192   

The Animal Bone Char (ABC) Bio-Phosphate (ID192) is the only known comprehensive 
industrial technology, product system and original solution in the EU in the field of recovery 
of critical raw material Phosphorus from food grade animal bone grist. 

The input material for ID192 Bio-Phosphate is food grade cattle- and other types of bone 
grist. This bone grist is previously pressure sterilized according to the conditions set up in EC 
No 1069/2009. The bone grist is delivered by EU/MS registered rendering plant.  

This input material is processed by 3R Recycle-Reuse-Reduce zero emission pyrolysis 
technology (ID193) with above 750ºC material core temperature for at least 10 minutes 
conditions. ID192 Bio-Phosphate is a 1-5 mmm grain size granulated or powdered (0-1 mm 
fractions) product. The basic product having a nutrient content of >30% P2O5+ >38% CaO, 8% 
C but any BIO-NPK-C compound formulations as of user demands are possible.  

The product is a fully safe and economical innovative fertilizer with primarily application in 
the horticultural organic/low input farming cultivations with combined beneficial and multiple 
effects. 

Several open field and green house cultivation tests have been performed in IT, IL, HU, DE, 
NL, SI and DK under different temperate climatic and soil conditions. Both the 3R (Recycle--
Reuse- Reduce) zero emission pyrolysis/nutrient recovery process and the Animal Bone Char 
Bio-Phosphate products are EU Authority permitted (6300/2407-2/2020). 

 

 
Figure 1. Bio-Phosphate (ID:192) 

 

Fields of application in agriculture: crop, dosages, application method and practical 
recommendations. 

ID 192 Bio-Phosphate product is used at 0.2-1.5 t/ha according to soil quality, season and 
crop uptake. They could be used to improve the production of horticultural products, incl. 
fresh vegetables, strawberries, aromatic and medicinal plants, herbs, and spice plants, 
permanent crops (fruit crops), grapes, rice and tobacco, a.s.o.. The main application area is 
organic and low input farming but applicable in the conventional farming practices as well.  

https://nutriman.net/farmer-platform/product/id_192
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Benefits for farmers: 

The apatite based animal bone char (BioPhosphate) calcium-phosphate with above >30% P2O5 
content is renewable, pure and free from all contaminations and available in economically 
interesting industrial scale. There is no any other bio-substance on this Planet Earth which has 
such economically interesting high P2O5 concentration like BioPhosphate. 

Bio-Phosphate cadmium levels are less than <0.1mg Cd/kg below detection limit, compared 
with the usual 30 to 200mg Cd/kg in P-rock imported from Morocco (approximately one-third 
of Europe’s supply). 

Sustainable and renewable supply chain. Whereas mined mineral phosphate is a finite and 
non renewable resource, BioPhosphate comes from a sustainable and renewable by-product 
stream that is unexploited biomass. 

The Bio-Phosphate having macroporosus structure, increases the soil water retention capacity 
and allows the development of microorganisms, retain nutrients and releasing them gradually 
over time.  

Unlike processed conventional P-fertilisers, which is highly soluble and poses a pollution risk 

to inland waterways, it is possible to control the release of nutrients in Bio-Phosphate 

fertilising product so that a greater proportion is taken up by the plants. 

Efficiency tests in different climatic and soil conditions showed that the BioPhosphate product 
can improve yields by >10% compared with any fertiliser on the market. 

 

Bottlenecks of application. Potential risk or limitation: 
Challenges: new product on the market, which require higher market recognition. 

No legal bottleneck known after the new EU 2019/1009 Regulation will enter into force by 
July 16, 2022.  

Potential risk/P-phrases according to the Regulation 1272/2008 EC : 

P102: Keep out of reach children 

P264 Wash hands thoroughly after handling 

P270 Do not eat, drink or smoke when using the product 

P280 Wear protective gloves/eye protection/face protection 

P501 Dispose of containers as wastes: handle as municipal waste 

P302+P352: if on skin: wash with plenty of water 

P305+P351+P338 if in eyes: rise cautiously with water for several minutes. 

Re-entry time: 0 day 

No special regulation for transport of the BioPhosphate material. 

No fire and explosion hazard. As BioPhosphate is consisting of 92% calcium phosphate 
mineral and 8% carbon only, there is no fire protection or carbon dust explosion risk at 
storage (that is a high risk at the high C content plant based biochar cases) 
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Legal framework for using 

Specific national legal conditions 

ID:192: MS Authority permit number: 6300/2407-1/2020 as of EU for horticultural 
applications & lawful marketing in the EU27. EC REACH >1000 t/y capacity: under progress. 
Meets the new EU 2019/1009 Fertilising Products Regulation (2022) and EC Mutual 
Recognition Regulation 2019/515. 

 

General legal framework for Bio-Phosphate products:  

The Bio-Phosphate product shall have been registered pursuant to REACH Regulation (EC) No 
1907/2006 

 

EU Fertilising Products Regulation (EU 2019/1009) Annex I. CMC 14 Pyrolysis and Gasification 
material (under development) will set the legal condition for:  

 input material allowed to be used 

 thermochemical process conditions 

 Product characteristics 

o max. 6 mg/kg dry matter of PAH16 

o max. 20 ng WHO toxicity equivalents of PCDD/F/kg dry matter 

o max. 0,8 mg/kg dry matter of PCB 

o max. 30 g/kg chlorine on a dry matter basis,  

o max. 2 mg/kg dry matter of thallium  

o H/Corg less than 0,7 

o organic carbon content: less than 50%. 

The BioPhosphate product should fulfil the quality and safety requirements set up in the 
given Product Function Category of the EU Fertilising Products Regulation (EU 2019/1009). 

 
Bio-Phosphate product above 1 t/y may only be applied when all mandatory EU/MS Authority 

permits are available for manufacturing, import, placing on the market application and use, 

and the product labelling is available according to regulations.  

 

 

Economic evaluation of the application of the products 

BIO-NPK-C formulated Bio-Phosphate is from 500 €/tons 
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Best management practice guideline, taking into account of specific conditions of the given 
territory, for the use of the product to the specific applications (soil improvers, growing 
media, organic fertilisers etc.). 

Guideline for Bio-Phosphate use according to the specific applications: Organic fertiliser 

Filed crops:  

 Soil preparation by mechanical ploughing up to 20-30 cm depth. 

 Spreading of Bio-Phosphate with fertilizer-spreader at 200-1500 kg/ha according to crop 

uptakes and soil conditions. To be carried out in autumn or, if already activated, 3-5 days 

before sowing.  

 Tilling with a mechanical cultivator and sowing/transplanting. 

Greenhouse crops:  

 Mix it to the growing media up to 10% v/v, at least 48 hours prior to 
sowing/transplanting. 

Fruit crops and grape:  

 Soil preparation by mechanical ploughing up to 20-30 cm depth. 

 Spreading of Bio-Phosphate with fertilizer-spreader or in the case of smaller plots by hand 

at 200-1500 kg/ha according to crop uptakes and soil conditions. Usually to be carried out 

in autumn. 

 Tilling with a mechanical cultivator and sowing/transplanting. 

 After planting: Spreading of Bio-Phosphate locally, on the row, at 200-1500 kg/ha 

according to crop uptakes and soil conditions. 

Guideline for Bio-Phosphate use according to the specific applications: Plant disease 

suppressions 

Filed crops:  

 Soil preparation by mechanical ploughing up to 20-30 cm depth. 

 Spreading of Bio-Phosphate with fertilizer-spreader or by hand at 100-1500 kg/ha or on 

the row at 200-1500 kg/ha according to crop uptakes and soil conditions. 

 Tilling with a mechanical cultivator and sowing/transplanting. 

 Do not disinfest the soil after the application.  

 It is possible to integrate it with soil solarization, biofumigation, grafting and other 

agronomical practices. 

 It is better to use Bio-Phosphate microbiologically formulated with microbials. 

Greenhouse crops:  

 Mix it to the growing media up to 20% v/v, at least 48 hours prior to 

sowing/transplanting. 

 Do not steam sterilize it. 

 It is better to use Bio-Phosphate that is microbiologically formulated. 
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Guideline for Bio-Phosphate use according to the specific applications: Growing media 

Vegetable crops:  

 Analyse pH and E. C. of Bio-Phosphate. 

 If E.C. is lower than 1000 µS/cm, it is possible to mix it to the growing media up to 20% 

v/v, at least 48 hours prior to sowing. 

 If E.C. is higher than 1000 µS/cm, it is recommended to mix it to the growing media at 

maximum 10% v/v, at least 48 hours prior to sowing. 

Ornamentals and flower crops:  

 Analyse pH and E. C. of Bio-Phosphate. 

 If E.C. is lower than 1000 µS/cm, it is possible to mix it to the growing media up to 20% 

v/v, at least 48 hours prior to sowing. 

 If E.C. is higher than 1000 µS/cm, it is recommended to mix it to the growing media at 

maximum 10% v/v, at least 48 hours prior to sowing. 

 If pH is higher than 7.5 and acidophilus plants are considered, it is recommended to mix it 

to the growing media at maximum 5% v/v. 

 

How to store, apply to land, machinery needs: 

Storage requirements: dry, covered and well ventilated place, protected from direct sunlight, 
below 20 degree C, in the original closed packaging.  

Dosages: Recommended application dosages is between 0.2-1.5 t/ha depending of the soil 
nutrient status and nutrient requirement of the plant.  

Crops: fresh vegetables and strawberries, permanent crops (fruit trees), grapes, rice, tobacco, 
medicinal herbs, aromatic plants and other higher added value cultovations.  

Practical recommendations: In open field and greenhouse cultivation before sowing and 
before planting, working in the soil.  

Time for distribution, distribution modes: before sowing 

 
For more information:  

 

 https://nutriman.net/farmer-platform/product/id_192  
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