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Aim –  
achieving uniformity of measurements in soil research to obtain 
comparable analytical information on soils at national, regional and  
global levels 



1. Growth of RUSOLAN 
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Russian Academy of Sciences 

Educational Institutions 

Limited Liability Company 

Barnaul, Bryansk, Moscow, Novosibirsk,  
Perm, Petozavodsk, Pushino, Rostov-on-Don,  
St. Petersburg, Syktyvkar, Voronezh,  
Volgograd region 



2. Development of methods/modifications of 
methods 

In progress 

- Modification of Kaczynski's method. Particle size 
distribution 

- Modification of Tyurin's method with titrimetric 
ending. SOC 
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3. Popularization. Publication of articles 
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3. Popularization. Conferences 
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17 laboratories: 
Barnaul, Bryansk, Moscow, Novosibirsk,  
Perm, Petozavodsk, Pushino, Rostov-on-Don,  
St. Petersburg, Syktyvkar, Voronezh, Volgograd region 
 

IB - NatRefLab 

3. Popularization. Website  
  https://ib.komisc.ru/rusolan/ 
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https://soilsociety.ru/commissions 

4. Working Group on Methodological Support for 
Soil-Analytical Research has been established within the 
V.V. Dokuchaev Soil Scientists Society (Russia)  

 



5. Proficiency Test 



Сoncept 

Coordinator PT – NatRefLab of the RUSOLAN 

Participation in PT – free and anonymous. 

The purpose of the PT:  to expand and promote                        
harmonized GLOSOLAN protocols to SOC measurements among soil 
laboratories in the Eurasian region 
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PT participants (26 / 21) from 9 / 6 countries* 

- Armenia (1) 
- Georgia (1) 
- Kazakhstan (2) 
- Moldova (1) 
- Belarus (1) 
- Russia (15 / 14 RUSOLAN's labs) 
- Senegal (1) 
- Turkmenistan (1) 
- Uzbekistan (3) / (2) 
* - with the support of Maria Konyushkova 
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 Why did the labs refuse to participate? 

- We do not have reagents for this. 

- We don't have time for this. 

- We see no point in this work. 

- Fear (even anonymously) - suddenly an error will be 
discovered. 

We need to work with this! 



Unusual "educational" PT 
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Coordinator PT 
 

QUESTION 1 

QUESTION 2… 

QUESTION N Most laboratories: 
- not accredited (11), 
- never participated in PT, 
- never used the T (GLOSOLAN SOP) and W-B  
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Result after correction (modification of Tyurin's method) 
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Unusual "educational" PT 



Overview of the methods used to determine  carbon 
from GLOSOLAN PT 2022 

Walkley and Black 
Dumas 
Loss of Ignition 



Tested methods 
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- Loss-on-ignition method (LOI), 
- Dry combustion on the analyzer (DC), 
- Walkley-Black's method (W-B), 
- Tyurin's method (T) – %SOC = 0.17-8.7, 
 

 
        
 
 

 

SOPs  of GLOSOLAN 

SOP of GLOSOLAN in progress 



Tested methods 
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- Loss-on-ignition method (LOI), 
- Dry combustion on the analyzer (DC), 
- Walkley-Black's method (W-B), 
- Tyurin's method (T) – %SOC = 0.17-8.7, 
 

 
        
 
 

 

SOPs  of GLOSOLAN 

SOP of GLOSOLAN in progress 

Walkley-Black's method 
-Tyurin's method 



Tested methods 
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- Loss-on-ignition method (LOI), 
- Dry combustion on the analyzer (DC), 
- Walkley-Black's method (W-B), 
- Tyurin's method (T) – %SOC = 0.17-8.7, 
 

 
        
 
 

 

SOPs  of GLOSOLAN 

SOP of GLOSOLAN in progress 

Walkley-Black's method 
-Tyurin's method 

Ivan Vladimirovich Tyurin (1892-1962) 

f  = 1.17 (Arinushkina, 1962) 



- Tyurin's method 
 

 

 

 

 

 

 

- Walkley-Black's method – Centrifugation, Settling 
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Protocol SOC oxidation Phase  
separation 

Method  f 
(Tyurin) 

Result 

GLOSOLAN  SOP =  
№ 88-17641-001-2020  

Heating in a water bath 
for 1 hour 

Centrifugation Photometry  1,15 %SOC 
Settling 

GOST 26213-91 Heating in a sand  
bath for 1 hour 

Settling Photometry  
 

1 %SOM 

Recommendations  Heating in a thermostat:  
T = 150 °С , t = 20 min 

- 
 

Titrimetry 1 %SOC 

Methods / Modifications 



The task of the PT participant 
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№ Methods 
Units of 

measure Soil A Soil B Soil C Soil D Soil E Soil F Soil  G Soil  H Soil  I 

1 DC % A11 A12 A13 В11 В12 В13 С11 С12 С13 D11 D12 D13 E11 E12 E13 F11 F12 F13 G11 G12 G13 H11 H12 H13 I11 I12 I13 

2 W-B % A21 A22 A23 В21 В22 В23 С21 С22 С23 D21 D22 D23 E21 E22 E23 F21 F22 F23 G21 G22 G23 H21 H22 H23 I21 I22 I23 

3 T % A31 A32 A33 В31 В32 В33 С31 С32 С33 D31 D32 D33 E31 E32 E33 F31 F32 F33 G31 G32 G33 H31 H32 H33 I31 I32 I33 

4 LOI % A41 A42 A43 В41 В42 В43 С41 С42 С43 D41 D42 D43 E41 E42 E43 F41 F42 F43 G41 G42 G43 H41 H42 H43 I41 I42 I43 

From 1 to 4 methods depending on the capabilities of laboratories 

Soil А = Soil F = Soil I 

Soil B = Soil G = Soil H 



Parameters of control samples 

%SOC %SOM 

DC T W-B LOI 

Soils 

A 
F 
I 

B 
G 
H 

 
C 

 
D 

 
E 

A 
F 
I 

B 
G 
H 

 
C 

 
D 

 
E 

A 
F 
I 

B 
G 
H 

 
C 

 
D 

 
E 

A 
F 
I 

B 
G 
H 

 
C 

 
D 

 
E 

6.44 2.32 0.197 0.118 7.87 6.75 2.30 0.188 0.105 7.64 7.2 2.47 0.195 0.103 7.89 12.9 5.45 0.657 2.77 19.0 

%SOC = 0.17-8.7 



Standards for control of measurement result 
accuracy 

DC (Protocol № 88-17641-004-2016) 
SOC Аccuracy 

% 
0.1-2 incl. 23 
2-5 incl. 15 
5-10 incl. 10 

T, W-B (Protocol № 88-17641-001-2020) 
SOC Аccuracy 

% 
0.17-8.7 incl. 20 

Soil D  0.1 40 

LOI (based on the results of РT) 
SOM Аccuracy 

% 
0.5-5 incl. 25 
5-10 incl. 10 
10-25 incl. 5 
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Homogeneity - Before the start of РT (GOST 8.531) 
10 times 2 parallel repetitions for each sample for each method = 20 
measurements for each sample for each method  

Stability - During РT (R 50.2.031-2003) 
10 times (May-September) 1-2 parallel replicates for each sample for 
each method = 10-20 measurements for each sample for each method  



Soil moisture (W) 
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%H2O 
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Soils: 

A – absorbance of study solution; 
A0 – coefficient of calibration function; 
K – coefficient of calibration function, mg-1; 
m – mass of tested soil (dried at 105˚ C), mg 
f  – correction factor taking into account the 

incomplete oxidation of carbon of organic 
compounds 



LOI: SOP of GLOSOLAN in progress 
The bad news - LOI has many modifications! 

 

 

Uniform LOI conditions.  

The conditions were founded experimentally. 

 

 

 

 

 

T (450-550 °C), t, msoil 

 
1. T = 550 °C, 
2. t = 7 hours, 
3. msoil = 2,0-2,5 g 
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Statistical (Math) 
analysis of results 

 

 

 

PT participants 

Final 
summary 

report 

Personal 
analysis of 

participation 
(anonymous) 

Recommen-
dations 

Research 
Article 

˅                  ˅                   ˅                        ˅       In our plans 

 

Webinar 



Are conversion factors functional? 
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Walkley-Black * 1,3 = Tyurin * 1,15 = Dry Combustion (P = 0,95) 
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NatRefLab (RUSOLAN)                                           
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NatRefLab (RUSOLAN)                                           
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Measurement result number / not a laboratory number!!!!!! 

%SOM = %LOI, %SOC =%LOI * 0,58 



Are conversion factors functional? 
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YES!   
If the researcher separates the solid and liquid phases by centrifugation! 

Not settling, not filtration. 
Modification of Tyurin's method (NatRefLab) passed the test. 

 

 

Walkley-Black * 1,3 = Tyurin * 1,15 = Dry Combustion (P = 0,95) 
 



Overview of the methods used to determine  carbon 
from GLOSOLAN PT 2022 

Walkley and Black 
Dumas 
Loss of Ignition 
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NatRefLab (RUSOLAN)                                           
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Measurement result number / not a laboratory number!!!!!! 

%SOM = %LOI, %SOC =%LOI * 0,58 

%SOC = %LOI * 0,58 = %LOI / 1,724 
Why %LOI*0,58 > %SOC: 

1) the adequacy of the transfer coefficient (actually < 0,58), 
2) mineral components decomposing at T = 550 °С 
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y = x 

y = 1,314x + 0,520 
R² = 0,962, n = 171 
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In the literature k = 0.4-0.71 (Kamara et al., 2007; Pribyl, 2010; Roper et al., 2019). 

In our research k = 0.58, k = 0.43 (Organic carbon content 43%) 



Are conversion factors functional? 
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LOI is waiting harmonization 

 

Walkley-Black * 1,3 = Tyurin * 1,15 = Dry Combustion (P = 0,95) = ?LOI 
 



Thank you for attention! 
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https://ib.komisc.ru/rusolan/ 
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Метод 

Относительное 
значение 

внутрилабораторного 
показателя 

правильности 
результатов 

измерений,  л(), % 

Относительное 
значение 

межлабораторного 
показателя 

правильности 
 результатов  

измерений, (), % 
Soil E   Ал(Сорг)СС = 7,87 %                                         

Сухого сжигания 0 -8,5 
Тюрина -2,9 0,38 
Уолкли-Блэка 0,25 -1,4 
ППП 40 38 

Soil A(F, I)  Ал(Сорг)СС = 6,44 %                                          
Сухого сжигания 0 -2,8 
Тюрина 4,8 6,2 
Уолкли-Блэка 12  max  12  max 
ППП 16 16 

   Soil B(G, H)  Ал(Сорг)СС = 2,32 %                                       
Сухого сжигания 0 -3,0 
Тюрина -0,9 7,8 
Уолкли-Блэка 6,5 8,6 
ППП 36 36 

Soil С  Ал(Сорг)СС = 0,197 % 
Сухого сжигания 0 1,6 
Тюрина 0,5 7,0 
Уолкли-Блэка 4,3 12  max 
ППП 100 100 

Смещение результатов 
измерений массовой доли 
углерода органических 
соединений от аттестованного 
методом «сухого сжигания» – 
Ал(Сорг)СС (опорное значение) 

Примечание –  
Для расчета показателя правильности 
результатов измерений (методы Тюрина и 
Уолкли-Блэка) использованы результаты 
измерений (Сорг), полученные только при  
выполнении процедуры разделения 
твердой и жидкой фаз 
центрифугированием. 
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Из нормального распределения   
2S – предел предупреждения,   
3S – предел действия 
 δ = 2S.   
Для всех методов приняли  δ = ±20 %. 
  


