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	Method comparison
	Comparison of pH measurements in soils according to ISO 10390 and DIN 19684-1
	pH  (H2O, CaCl2, KCl)


1.
Methods compared:

a. ISO 10390: 25 ml distilled water or 0.01 M CaCl2 or 1 M KCl solution are added to 5 ml of air-dried soil, subsequently shaken for 5 minutes and then allowed to settle for at least 2 hours (24 hours at maximum). After shaking the soil suspension again, pH is measured using a pH electrode (solid-liquid ratio 1:5, volume referred sample). 

b. DIN 19684-1 (equivalent BZE guideline 1994): 25 ml distilled water or 0.01 M CaCl2 or 1 M KCl solution are added to 10 g of air-dried soil, subsequently shaken for 5 minutes and then allowed to settle for at least 2 hours (24 hours at maximum). After shaking the soil suspension again, pH is measured using a pH electrode (solid-liquid ratio 1:2.5, mass referred sample). 

2.
Procedure:

Mineral soil samples from soils under forest were selected according to their pH (CaCl2) values. The variate (n=61) covered a range of soil pH (CaCl2) values from 2.65 up to 7.25. In all soil samples pH (H2O), pH (CaCl2) and pH (KCl) were determined according to ISO 10390 and DIN 19684-1. The data sets were tested for outliers (Grubbs test) and analysed statistically (correlation & linear regression analysis).

3.
Results:

Outliers could not be identified for any of the data sets. The comparison of both standards for the determination of soil pH revealed highly significant correlations in all cases with coefficients of determination of 0.999 (pH (KCl)), 0.997 (pH (CaCl2)) and 0.989 (pH (H2O)). The slopes of the regression functions in a logarithmic coordinate system approximated 1 (see Table 1). Note: if the slope of the linear regression function is 1 in the logarithmic coordinate system, its intersection with the y-axis is the log of the slope of a linear regression function in the Cartesian coordinate system with an intersection with the y-axis near zero.  

From the results obtained, it can be concluded that the standard methods compared in this study show very similar results. However, it is not a 1:1 relationship. Therefore, it is recommended to transform the pH values determined by one of the standard methods into the equivalents for the other method by applying the regression functions given in Table 1. In this context it must be pointed out that the regression functions should only be applied within the pH range from which they are derived. 

4.
Literature:

a. ISO 10390 (1994): Soil quality – Determination of pH

b. DIN 19684-1 (1977): Bodenbeschaffenheit – Bestimmung des pH-Wertes

c. BZE (1994): Bundesweite Bodenzustandserhebung im Wald - Arbeitsanleitung

5.
Executive laboratory:

Federal Institute for Geosciences and Natural Resources 

Dr. J. Utermann

Stilleweg 2

D 30655 Hannover

Germany

E-mail: Jens.Utermann@BGR.de
6. Tables and graphs, appendix:

Table 1: Parameters of the regression functions for pH transformation

	
	n
	Regression function 
	r2
α=0,05
	Range of measured values

	pH (H2O)
	60
	pH (1:5) = 1.0387 pH (1:2.5) – 0.1175
	0.9887
	3.25
	7.82

	
	60
	pH (1:2.5) = 0.9519 pH (1:5) + 0.1691
	0.9887
	3.50
	8.08

	pH (CaCl2)
	61
	pH (1:5) 0.9999 pH (1:2.5) + 0.1324
	0.9968
	2.65
	7.25

	
	61
	pH (1:2.5) = 0.9969 pH (1:5) – 0.1174
	0.9968
	2.82
	7.49

	pH (KCl)
	63
	pH (1:5) = 1.022 pH (1:2.5) – 0.0055
	0.9989
	2.49
	7.72

	
	63
	pH (1:2.5) = 0.9774 pH (1:5) – 0.0105
	0.9989
	2.59
	7.80
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Figure 1: Regression function for the comparison of pH (H20) (soil: liquid ratio 1: 2.5 vs. 1:5).
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Figure 2: Regression function for the comparison of pH (CaCl2) (soil: liquid ratio 1: 2.5 vs. 1:5).
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Figure 3: Regression function for the comparison of pH (KCl) (soil: liquid ratio 1: 2.5 vs. 1:5).








