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Foreword 
 
 
This Malaysian Standard was developed by the Technical Committee on Fertilizers under the 
authority of the National Standards Committee on Chemicals and Materials. 
 
Major modifications in this revision are as follows: 
 
a) incorporation of new clause on “Normative references”;  
 
b) incorporation of new subclause on “Method II: Atomic absorption method”;  
 
c) incorporation of new subclause on “Method III: Inductively coupled plasma 

spectrometric (ICP) method”; 
 
d) incorporation of new clause on “Determination of total potassium (as K2O) in organic 

fertilizers”; and 
 
e) incorporation of new clause on “Determination of total potassium (as K2O) in mixtures 

or compound fertilizers”. 
 
MS 417 consists of the following parts, under general title The analysis of fertilizers: 
 
Part 1: Method of sampling and sample preparation 
 
Part 2: Method for the determination of moisture content, particle size and ash content 
 
Part 3: Method for the determination of nitrogen 
 
Part 4: Method for the determination of phosphorus 
 
Part 5: Method for the determination of potassium 
 
Part 6: Method for the determination of magnesium 
 
Part 7: Method for the determination of boron 
 
Part 8: Method for the determination of secondary properties 
 
This Malaysian Standard cancels and replaces MS 417 - Part 5: 1994, The analysis of 
fertilizers - Part 5: Method for the determination of potassium (First revision). 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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The analysis of fertilizers - Part 5: Method for the determination of 
potassium 

(Second revision) 
 
 

1 Scope 
 
This part of Malaysian Standard prescribes specific method for the determination of 
potassium in fertilizers, namely the flame photometric method, atomic absorption 
spectrophotometric method and inductively coupled plasma spectrometric (ICP) method. 
 
 

2 Normative references 
 
The following normative reference is indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative references (including any amendments) applies.  
 
MS 417-1, The analysis of fertilizers - Part 1: Method of sampling and sample preparation  
 
 

3 Sampling and sample preparation 
 
3.1 The method of sampling fertilizers, both in packages and in bulk shall be carried out 
according to MS 417-1.  
 
3.2 Preparation of sample for analysis shall also be carried out according to MS 417-1.  
 
 

4 Quality of test reagents 
 
4.1 Unless otherwise specified, the reagents used for analysis described in this standard 
shall be of analytical reagent grade and shall not contain any impurities that will affect the 
result of the analysis. 
 
4.2 Unless otherwise specified, all references to water shall be understood to mean 
distilled water or water of equal purity. 
 
 

5 Calibrated volumetric glasswares 
 
Where high accuracy is required, calibrated volumetric glasswares should be used at the 
temperature at which they are calibrated; if used at other temperatures, appropriate 
corrections should be made. 
 
 

6 Determination of total potassium (as K2O) 
 
6.1 Method I: Flame photometric method 
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6.1.1 Principle 
 
The flame photometric method measures the emission spectral line intensity at 766 nm to       
770 nm when a solution of the sample is nebulised into a flame. 
 
6.1.2 Apparatus 
 
6.1.2.1 Flame photometer.  
 
6.1.3 Reagents 
 
6.1.3.1 Hydrochloric acid, concentrated (specific gravity = 1. 18). 
 
6.1.3.2 Potassium dihydrogen phosphate solution (potassium stock solution). 
 
Dissolve in water 3.480 7 g potassium dihydrogen phosphate, KH2PO4 previously dried at 
(103 ± 2) °C for 2 h and dilute to 1 L. This solution contains 1 000 mg/L potassium. 
 
6.1.3.3 Potassium dihydrogen phosphate solution (standard potassium solution). 
 
Dilute the potassium stock solution with water to obtain a suitable range of standard solutions 
containing 5 mg/L to 15 mg/L potassium or other suitable range. 
 
6.1.4 Procedure 
 
6.1.4.1 Preparation of sample solution 
 

Weigh to the nearest mg about 2 g of the sample into a 400 ml beaker. Add 10 ml of 
concentrated hydrochloric acid and 100 ml of water and boil the solution gently for a few 
minutes. Cool, transfer to a 1 000 ml volumetric flask or other suitable volume, V, and dilute 
to the mark. Mix well and filter through a dry filter. Dilute, if necessary, to ensure that the 
potassium content is within the calibration range of the instrument. 
 
6.1.4.2 Analysis of sample 
 
Nebulise this solution into the flame of the instrument and record the reading. Determine 
concentration from a calibration graph obtained under similar conditions with standard 
potassium solution (range 5 mg/L to 15 mg/L potassium) or other suitable range. 
 
6.1.5 Calculation 
 
Total potassium (as K2O) content expressed as percentage of the sample 
 

 
 
where 
 

 is the concentration of potassium, expressed in milligram per litre (mg/L) in the 
unknown solution;  

 
 is the volume of water use for dilution, expressed in millimetres (ml);  
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 is the subsequent dilution factor (if necessary); 
 

 is the weight, expressed in grams (g) of the sample taken; 
 
1.21 is the conversion factor from K to K2O with no decimal place display range on flame 

photometer; and 
 
10 000 is the conversion factor from milligram per litre (mg/L) to percentage (%). 
 
NOTES: 
 
1. To obtain total potassium (as K2O) content of the dry sample, the moisture content should be taken 
into consideration.  
 
2. Prepare a fresh reference standard for each series of readings on the instrument. 

 
6.2 Method II: Atomic absorption method 
 
6.2.1 Principle 
 
The total potassium content is determined via atomic absorption by analyzing a sample that 
has been digested with concentrated hydrochloric acid, brought to volume with deionized 
H2O. By measuring the amount of light absorbed, a quantitative determination of the amount 
of potassium present can be made at the specific wavelength for potassium. 
 
6.2.2 Apparatus 
 
6.2.2.1 Atomic absorption spectrophotometer. 
 
6.2.3 Reagents 
 
6.2.3.1 Hydrochloric acid, concentrated (specific gravity = 1.18). 
 
6.2.3.2 Potassium dihydrogen phosphate solution (potassium stock solution). 
 
Dissolved in water 3.480 7 g potassium dihydrogen phosphate, KH2PO4 previously dried at 
(103 ± 2) °C for 2 h and dilute to 1 L. This solution contains 1 000 mg/L phosphorus. 
 
6.2.3.3 Potassium dihydrogen phosphate solution (standard potassium solution). 
 
Dilute the phosphorus stock solution with water to obtain a suitable range of standard 
solutions containing 5 mg/L to 15 mg/L potassium or other suitable range. 
 
6.2.4 Procedure 
 
6.2.4.1 Preparation of the sample solution 
 
Proceed according to 6.1.4.1. 
 
6.2.4.2 Analysis of sample 
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Nebulise this solution into the flame of the instrument and record the reading. Determine 
concentration from a calibration graph obtained under similar conditions with standard 
potassium solution (range 5 mg/L to 15 mg/L potassium) or other suitable range. 
 
6.2.5 Calculation 
 
Total potassium (as K2O) content expressed as percentage of the sample 
 

 
 
where 
 
 is the concentration of potassium, expressed in milligram per litre (mg/L) in the 

unknown solution;  
 

 is the volume of water use for dilution, expressed in millimetres (ml); 
 

 is the subsequent dilution factor (if necessary); 
 

 is the weight, expressed in grams (g) of the sample taken; 
 
1.21 is the conversion factor from K to K2O with no decimal place display range on flame 

photometer; and 
 
10 000 is the conversion factor from milligram per litre (mg/L) to percentage (%). 
 
NOTES: 
 
1. To obtain total potassium (as K2O) content of the dry sample, the moisture content should be taken 
into consideration.  
 
2. Prepare a fresh reference standard for each series of readings on the instrument. 
 
6.3 Method III: Inductively coupled plasma spectrometric (ICP) method 
 
6.3.1 Principle 
 
Inductively coupled plasma spectrometry (ICP) is an analytical technique used for the 
detection of trace metals. It is a type of emission spectroscopy that uses the inductively 
coupled plasma to produce excited atoms and ions that emit electromagnetic radiation at 
wavelengths characteristic of a particular element. It is a flame technique with a flame 
temperature in a range from 6 000 K to 10 000 K. The intensity of this emission is indicative of 
the concentration of the element within the sample. 
 
6.3.2 Apparatus 
 
6.3.2.1 Inductively Coupled Plasma Spectrometer (ICP). 
 
6.3.3 Reagents 
 
6.3.3.1 Nitric acid, HNO3, concentrated (specific gravity = 1.42). 
 



MS 417-5:2020 

© STANDARDS MALAYSIA 2020 - All rights reserved  5 

6.3.3.2 Nitric acid, HNO3, a volume fraction of 2 %. 
 
Dilute 2 ml concentrated HNO3 in 100 ml of distilled water. 
 
6.3.4 Procedure 
 
6.3.4.1 Preparation of the sample solution 
 
Proceed according to 6.1.4.1. 
 
6.3.4.2 Analysis of sample 
 
Carry out the analysis in accordance with the manufacturer’s manual for the apparatus. 
 
Determine the concentration from a calibration graph obtained under similar conditions with 
standard potassium solutions (range 20 mg/L to 500 mg/L potassium) or other suitable range. 
 
6.3.5 Calculation 
 
Total potassium (as K2O) content expressed as percentage of the sample  
 

 
 
where 
 
  is the concentration of potassium, expressed in milligram per litre (mg/L) in the 

unknown solution;  
 

  is the volume of water use for dilution, expressed in millimetres (ml); 
 

 is the subsequent dilution factor (if necessary); 
 

  is the weight, expressed in grams (g) of the sample taken; 
 
1.21 is the conversion factor from K to K2O; and 
 

10 000 is the conversion factor from milligram per litre (mg/L) to percentage (%). 
 
NOTES: 
 
1. To obtain total potassium (as K2O) content of the dry sample, the moisture content should be taken 
into consideration.  
 
2. Prepare a fresh reference standard for each series of readings on the instrument. 
 
 

7 Determination of total potassium (as K2O) in organic fertilizers 
 
7.1 Principle 
 
Total potassium is determined from a sample dry-ashed at 500 °C to 550 °C. 
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7.2 Apparatus 
 
7.2.1 Muffle furnace. 
 
7.2.2 Crucible. 
 
7.2.3 Desiccator. 
 
7.2.4 Balance. 
 
7.3 Reagent 
 
7.3.1 Nitric acid, HNO3, a volume fraction of 20 %.  
 
7.4 Procedure 
 
7.4.1 Preparation of sample solution 
 
Weigh to the nearest mg, 5 g of the sample into a pre-weighed crucible. Ignite the crucible 
and its content in a muffle furnace, starting at 300 °C to 350 °C for at least 1 h and increase it 
to 500 °C to 550 °C. Maintain at this temperature for at least 4 h.  
 
If sample is not fully ashed, put the sample back in the furnace at 500 °C to 550 °C for 
another 1 h to 2 h or until a white or greyish-white ash is obtained. Remove ashed sample 
and allow to cool. Add nitric acid (in lots of 10 ml up to 50 ml) and heat on a water-bath or hot 
plate for 1 h. Allow to cool and transfer into a 250 ml volumetric flask or other suitable volume, 
V, and make up to volume.  
 
Filter through a suitable filter paper into a dry test tube. Carry out further dilution, if necessary.  
 
7.4.2 Analysis of sample 
 
Proceed according to 6.1.4.2. 
 
7.5 Calculation 
 
Total potassium (as K2O) content expressed as percentage of the sample  
 

 
 
where 
 
 is the concentration of potassium, expressed in milligram per litre (mg/L) in the 

unknown solution;  
 

 is the volume of water use for dilution, expressed in millimetres (ml); 
 

 is the subsequent dilution factor (if necessary); 
 

 is the weight, expressed in grams (g) of the sample taken; 
 
1.21 is the conversion factor from from K to K2O; and 
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10 000 is the conversion factor from milligram per litre (mg/L) to percentage (%). 
 
 
NOTES: 
 
1. To obtain total potassium (as K2O) content of the dry sample, the moisture content should be taken 
into consideration. 
 
2. Prepare a fresh reference standard for each series of readings on the instrument. 
 
 

8 Determination of total potassium (as K2O) in mixtures or compound 
fertilizers 
 
8.1 Apparatus 
 
8.1.1 Flask, conical 250 ml or other suitable container. 
 
8.1.2 Flask, 500 ml. 
 
8.2 Reagent 
 
8.2.1 Hydrochloric acid, HCl 1:2 (v/v). 
 
Add 1 L of concentrated hydrochloric acid to 2 L water. Shake well. Other suitable acid 
concentration e.g. 1:1 (v/v) HCl can also be used. 
 
8.3 Procedure 
 
8.3.1 Preparation of sample solution 
 
Accurately weigh 5 g of ground sample into a 250 ml conical flask or other suitable container. 
Add 75 ml of 1:2 HCl solution, washing down the side as it is added. If 1:1 HCl (v/v) is used, 
add 40 ml to the 5 g sample. Add 120 ml to 150 ml of water. 
 
Thoroughly mix the contents to ensure complete wetting of the sample. 
 
Cover the flask with a watch glass and heat to boil on a hot plate. Continue to boil for about    
15 min to 20 min. Cool, and transfer into a 500 ml volumetric flask with a funnel. 
 
Wash the conical flask with water, each time adding the washing to the flask. Wash a few 
times to ensure the sample is transferred into the volumetric flask and then make up to 
volume with water. Shake the sample well in the volumetric flask and then filter through a filter 
paper into a dry 50 ml test tube or other suitable container. 
 
8.3.2 Analysis of sample 
 
Proceed according to 6.1.4.2. 
 
8.4 Calculation 
 
Total potassium (as K2O) content expressed as percentage of the sample  
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where 
 

 is the concentration of potassium, expressed in milligram per litre (mg/L) in the 
unknown solution; 

 
 is the volume of water use for dilution, expressed in millimetres (ml); 

 
 is the subsequent dilution factor (if necessary); 

 
 is the weight, expressed in grams (g) of the sample taken; 

 
1.21 is the conversion factor from K to K2O; and 

 

10 000 is the conversion factor from milligram per litre (mg/L) to percentage (%). 
 
NOTES: 
 
1. To obtain total potassium (as K2O) content of the dry sample, the moisture content should be taken 
into consideration. 
 
2.Prepare a fresh reference standard for each series of readings on the instrument. 
 
3. The sample weight and the dilution factor can be reduced proportionately to ensure the sample 
reading is within the standard range of the instrument. 
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