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8.4.5 Atomic absorption measurements 

Aspirate the calibration and test solutions or diluted test solutions in order of increasing 

absorption, starting with the blank test solution, or diluted blank test solution, and the zero 

calibration solution. When a stable response is obtained for each solution, record the 

readings. Aspirate the test solutions or diluted test solutions at the proper points in the 

calibration series and record their readings. Aspirate water between each calibration and test 

solution. Repeat the measurements at least twice. 

Obtain the net absorbance of each calibration solution by subtracting the average absorbance 

of the zero calibration solution. In a similar manner, obtain the net absorbance of the test 

solution or diluted test solution by subtracting the absorbance of the corresponding blank 

test solution. 

Prepare calibration graphs by plotting the net absorbance values of the calibration solutions 

against the concentration, in micrograms of potassium per millilitre (the test solution or, if 

diluted, the diluted test solution is the final test solution). 

Convert the net absorbance of the final test solution to micrograms of potassium per 

millilitre by means of the calibration graph. 

NOTE 12 With concentration readings the calculation should be made from absorbances to permit checking 
of the graph’s linearity and the blank test value. 

9 Expression of results 

9.1 Calculation of potassium content 

The potassium content, as a percentage by mass, is calculated to five decimal places for 

contents higher than 0,Ol % (mlm) and to six decimal places for contents lower than 

0,Ol % @z/m), using the equation 

X P M - - 
l-72, x 100 

. . . (1) 

where 

X 

P M 

is the potassium content as a percentage by mass, of the test sample; 

is the concentration, in micrograms per millilitre, of potassium in the final test 

solution; 
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ml is the mass, in grams, of test sample represented in 100 ml of the final test 

solution (8.4.5), calculated from the equation 

mxV m, = 
100 

m being the mass, in grams, of the test portion (8.2); 

V being the volume, in millilitres, of the aliquot taken in 8.4.2. When no 

dilution has been made, V = 100. 

9.2 General treatment of results 

9.2.1 Repeatability and permissible tolerance 

The precision of this analytical method is expressed by the following regression equations:” 

R d = 0,029 7 X + 0,002 5 . . . (2) 

P = 0,0518X + 0,004o . . . (3) 

Od = 0,0106X + 0,0009 . . . (4) 

OL = 0,017 1 x + 0,0013 . . . (5) 

where X is calculated as follows: 

R d 

P 

for the within-laboratory equations (2, 4), the arithmetic mean of the duplicate 

values; 

for the between-laboratories equations (3, 5), the arithmetic mean of the final 

results (9.2.5) of the two laboratories; 

is the independent duplicate limit; 

is the permissible tolerance between laboratories; 

is the independent duplicate standard deviation; 

is the between-laboratories standard deviation. 

5) Additional information is given in annex B and annex C. 
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9.2.2 Determination of analytical result 

Having computed the independent duplicate results according to equation (l), compare them 

with the independent duplicate limit (R,), using the procedure given in annex A, and obtain 

the final laboratory result pc (see 9.2.5). 

9.2.3 Between-laboratories precision 

Between-laboratories precision is used to determine the agreement between the final results 

reported by two laboratories. The assumption is that both laboratories have followed the 

same procedure described in 9.2.2. 

Compute the following quantity: 

p12 iv-P2 
- 
- 

2 

where 

P 1 is the final result reported by laboratory 1; 

. . . (6) 

P 2 is the final result reported by laboratory 2; 

P 12 is the mean of final results. 

Substitute p12 for X in equation (3) and calculate P. 

If 11~~ - p2 1 G P, the final results are in agreement. 

9.2.4 Check for trueness 

The trueness of the analytical method shall be checked by applying it to a certified reference 

material (CRM) or a reference material (RM) (see note 10). Calculate the analytical result 

@J for the RMKRM using the procedures in 8.1 and 8.2, and compare it with the reference 

or certified value A . There are two possibilities: c 
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a> Ipc-Ack C: in which case the difference between the reported result and the 

reference/certified value is statistically insignificant. 

b) lpc-AcbC: in which case the difference between the reported result and the 

reference/certified value is statistically significant. 

where 

CL C 
is the analytical result for the certified reference material; 

A c is the certified/reference value for the CRM/RM; 

C is a value dependent on the type of Cl!UURM used. 

NOTE 13 Certified reference materials used for this purpose should be prepared and certified in accordance 
with IS0 Guide 35: 1989, Certification of reference materials - General and statistical principles. 

For a CRM certified by an interlaboratory test programme 

a”, I l/2 

o2,+-++(A,) 
rl 

where 

VA,) 

n 

1s the variance of the certified value AC (= 0 for a CRM certified by only one 

laboratory); 

s the number of replicate determinations carried out on the CRM/RM. 

NOTE 14 This type of CRM should be avoided unless it is known to have an unbiased certified value. 

9.2.5 Calculation of final result 

The final result is the arithmetic mean of the acceptable analytical values for the test sample, 

or as otherwise determined by the operations specified in annex A, calculated to five 

decimal places for contents of potassium higher than 0,Ol % and to six decimal places for 

contents lower than 0,Ol %. For contents higher than 0,O 1 %I, the value is rounded off to the 
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third decimal place as specified in a), b) and c). In a similar manner, with the ordinal 

numbers increased by one, the value for contents lower than 0,Ol % is rounded off to the 

fourth decimal place. 

a> If the figure in the fourth decimal place is less than 5, it is discarded and the figure in 

the third decimal place is kept unchanged. 

b) If the figure in the fourth decimal place is 5 and there is a figure other than 0 in the 

fifth decimal place, or if the figure in the fourth decimal place is greater than 5, the 

figure in the third decimal place is increased by one. 

C> If the figure in the fourth decimal place is 5 and the figure 0 is in the fifth decimal 

place, the 5 is discarded and the figure in the third decimal place is kept unchanged if 

it is 0,2,4,6 or 8 and is increased by one if it is 1,3, 5,7 or 9. 

9.3 Oxide factor 

wK20 (%) = 1,204 6 x wK (%) 

10 Test report 

The test report shall include the following information: 

a> 

b) 

C> 

d) 

e> 

0 

g> 

name and address of the testing laboratory; 

date of issue of the test report; 

reference to this International Standard; 

details necessary for the identification of the sample; 

result of the analysis; 

reference number of the result; 

any characteristics noticed during the determination and any operations not specified 

in this International Standard which may have had an influence on the results, either 

for the test sample or for the certified reference material(s). 
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Annex A 

(normative) 

Flowsheet of the procedure for the acceptance of analytical values 
for test samples 

Start with independent duplicate results 

YES Xl + x2 
- P=T 

One more determination 

d No 

Onemore determination 

I No 

p = Median (x1, x2, x3, x4) 

R,: as defined in 9.2.1. 
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