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European foreword 

This document (CEN/TS 17768:2022) has been prepared by Technical Committee CEN/TC 260 
“Fertilizers and liming materials”, the secretariat of which is held by DIN. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a Standardization Request given to CEN by the European 
Commission and the European Free Trade Association. 

Any feedback and questions on this document should be directed to the users’ national standards body. 
A complete listing of these bodies can be found on the CEN website. 

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United 
Kingdom. 
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Introduction 

Aqua regia is applied to digest different matrices for the subsequent determination of many elements. 
For example, a multi-matrix standard for aqua regia extraction of soils, sludges and biowaste was 
prepared by CEN/TC 444 “Environmental characterization”. A similar procedure was applied for 
determination of aqua regia extractable elements according to CEN/TS 17769 and CEN/TS 17770. 
CEN/TC 223 “Soil improvers and growing media” published a standard for a similar procedure for soil 
improvers and growing media. Wide use of the aqua regia digestion, availability of the instruments and 
the possibility to merge the standards for different matrices in the future, were the main reasons for also 
applying this method of digestion for organic and organo-mineral fertilizers. 
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1 Scope 

This document specifies the procedure for the digestion of different organic fertilizers and organo-
mineral fertilizers with aqua regia to enable a subsequent determination of elements. 

The extracts are suitable for analysis using CEN/TS 17770 and CEN/TS 17769. 
NOTE Alternatively, inductively coupled plasma mass spectrometry (ICP-MS) can be used for the measurement 
if the user proves that the method gives the same results. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

No terms and definitions are listed in this document. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

— IEC Electropedia: available at https://www.electropedia.org/ 

— ISO Online browsing platform: available at https://www.iso.org/obp 

4 Principle 

The samples are digested by boiling in aqua regia. 

5 Sampling and sample preparation 

Sampling should be performed carefully, following the principles described in EN 1482 (all parts) with 
appropriate adaptations, required to account for specificities of organic and organo-mineral fertilizers. 

6 Reagents 

All reagents should be of recognized analytical grade. The reagents and water used shall have negligible 
concentrations of the elements to be determined if compared to the lowest concentrations of these 
elements in the sample solution. 

6.1 Hydrochloric acid 37 % HCl, c(HCl) ≈ 12 mol/l, ρ ≈ 1,18 g/ml. 

6.2  Nitric acid 65 %, c(HNO3) ≈ 14,3 mol/l, ρ ≈ 1,4 g/ml. 

6.3  Antifoaming agent, e.g. n-dodecane (C12H26) or octanol (C8H18O) are suitable. 

7 Apparatus 

7.1 Common laboratory glassware 

All glassware and plastic ware shall be adequately cleaned and stored to avoid any contamination. 
7.2 Apparatus for thermal heating digestion 

Temperature is controlled with reaction vessel and reflux condenser. The capacity of the reaction vessel 
should be at least 5 times of the volume of the aqua regia used. 
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