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European foreword 

This document (EN 16847:2016) has been prepared by Technical Committee CEN/TC 260 “Fertilizers 
and liming materials”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by July 2016, and conflicting national standards shall be 
withdrawn at the latest by July 2016. 

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

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

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 
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1 Scope 

This European Standard specifies a chromatographic method which allows the identification of 
heptagluconic acid (HGA) in fertilizers containing heptagluconic acid metal complexes. 

This method is applicable to EC fertilizers containing complexed micro-nutrients, which are covered by 
Regulation (EC) No 2003/2003 [1]. 
NOTE For the complete names of the chelating agents mentioned in this document, see Annex E. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies. 

EN 12944-1:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 1: General 
terms 

EN 12944-2:1999, Fertilizers and liming materials and soil improvers — Vocabulary — Part 2: Terms 
relating to fertilizers 

EN ISO 3696, Water for analytical laboratory use — Specification and test methods (ISO 3696) 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 12944-1:1999 and EN 12944-
2:1999 apply. 

4 Principle 

The method is based on demetalation with phosphoric acid of the micronutrient HGA complex present 
in an aqueous solution of the sample. 

The complexing agent is then identified and determined by high-performance liquid chromatography. 

The separation is carried out on an NH2 phase bonded to silica column and an aqueous solution of 
phosphoric acid and acetonitrile as eluent. 

The detection is based on UV photometry at 210 nm. 

5 Interferences 

a) High concentrations of phosphate in the sample solution can create a large peak preventing the 
identification/determination of HGA. 

b) High concentrations of chloride, sulfate and nitrate do not interfere in the 
identification/determination of the complexing agent. 

c) The presence of the chelates of EDDHSA, [o,o]EDDHA, [o,o]EDDHMA, EDTA, DTPA, CDTA, HEEDTA, 
IDHA as well as the corresponding chelating agents do not interfere since they are separated from 
HGA. 

 These substances can be detected in the chromatogram by the appearance of a peak at larger 
retention times. Therefore, the presence of these kinds of substances shall be taken into account 
when successive injections are scheduled. 
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d) The presence of gluconic acid does interfere in the determination of the complexing agent. 

e) The presence of aspartic acid, humic substances and lignosulfonic acid may interfere with the 
identification/determination of HGA. 

6 Apparatus 

Usual laboratory equipment, glassware, and the following: 

6.1 Magnetic stirrer. 

6.2 Chromatograph, 

equipped with: 

a) an isocratic pump delivering the eluent at a flow rate of 1 ml/min; 

b) an injection valve with a 20 μl injection loop or equivalent; 

c) a NH2 column; internal diameter: 4,6 mm; column length: 250 mm; dp = 5 μm 1); 

d) a NH2 guard-column (recommended); 

e) a UV-Vis detector with a 210 nm-filter; 

f) an integrator. 

6.3 Chromatographic conditions, 

according to Table 1. 

Table 1 — Chromatographic conditions 

Flow rate 
Eluent A (7.4) 

% 
Eluent B (7.5) 

% 

1 ml/min 75 25 

6.4 Balance, 

Balance, with an accuracy of ± 0,1 mg. 

6.5 Membrane filters. 

Micro membrane filters resistant to aqueous solutions, with porosity of respectively 0,45 μm and 
0,2 μm. 

7 Reagents 

Use only reagents of recognized analytical grade. 

                                                             
1) Phenosphere NH2 80A 5 µm 250×4,6 mm or equivalent. This is an example of suitable product available commercially. 
This information is given for the convenience of users of this European Standard and does not constitute an endorsement by 
CEN of this product. Equivalent products can be used if they can be shown to lead to the same results. 
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