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Emtployees 

Detpartmeit of Soil Scieice
25 people: 5 - Dr of Sciences, 8 - PhD

Eco-aialytcal Laboratory  
20 people: 1 - Dr of  Sciences, 3 - PhD, 

Engineers-chemists of higher qualiicaton



Methods

• atomic emissioi stpectrometry with iiductvely 

coutpled tplasma; 

•atomic absortptoi stpectrometry with fame aid 

electrothermal atomizatoi; 

•x-ray fuoresceice stpectroscotpy;

•iifrared stpectrometry;

•stpectrotphotometry; 

•altpha, beta aid gamma stpectrometry



Atomic emissioi stpectrometry with 
iiductvely coutpled tplasma

Stpectro ARCOS (Germaiy)        Stpectro CirosCCD (Germaiy)

 - multelement, 
- express, 

-  wide measuring range, 
-  method sensitvity



Atomic emissioi stpectrometry with 
iiductvely coutpled tplasma

B, P, S, Si, Cl, Br, I
Ca, Mg, Ba, Sr, Li, K, Na, 
Fe, Mn, Zn, Cu, Cd, Pb, Co, Ni, Cr, Al, Bi, Ti, V, 
Mo, Y

As, Se, Sb, Si, Hg – a hydride preix is used 
additonally to improve selectvity

As (III, V) + BH4
- + 6 H+ = AsH3↑ + H3BO3



Flame atomizaton
Shimadzu AA-6300

Electrothermal 
atomizaton

Shimadzu AA-6800G

“Cold steam”method 
Mercury analyzer

РА-915+

Atomic absortptoi stpectrometry 

Cd, Pb, Cu, Ni, Co 



Рисунок 16 – Блок-схема определения ртути

Восстановление 
ртути

Атомизация в 
пиролизаторе

Результат

анализа (ПК)

Регистрация 

аналитического
сигнала

(λ=253,7 нм)

Навеска образца почвы
20 – 500 мг

Hg(II) Hg0

(Hg), нг/г 
(мкг/дм3)

Блок-схема определения ртути 
Аликвота пробы 

1 – 40 см3

Sn2+ + Hg2+ 

Hg0 + Sn4+

Mercury measuremeit scheme 
“Lumex”, Russia

 

Valiquot = 1-40 cm3

 Cu, Ni, Co 

msoil = 20-500 mg

 Cu, Ni, Co A A

Аnalysis result 
in 

ng/g, µg /dm3



Solid samtples Liquid samtples

• Natural waters
• Precitpitatoi
• Siow cover

Subjects of the research

permafrost



Samtpl
e 

tpretpar
atoi

Samtpl
e 

tpretpar
atoi

Water samtplesWater samtples
Direct measuremeit aid 

coiceitratoi ii the 
microwave feld

Direct measuremeit aid 
coiceitratoi ii the 

microwave feld

Plait samtplesPlait samtples Decomtpositoi ii the 
microwave feld

Decomtpositoi ii the 
microwave feld

Soil samtplesSoil samtples

- Decomtpositoi ii the 
microwave feld (gross 
coiteit)

- Extractoi (acid-soluble, 
mobile aid water-soluble 
comtpouids)

- Decomtpositoi ii the 
microwave feld (gross 
coiteit)

- Extractoi (acid-soluble, 
mobile aid water-soluble 
comtpouids)



Microwave otpeiiig tprocess 
“Minotavr-2”

(“Lumex”, Russia)
“Mars-5”

( CEM Corporaton, USA)

P = 8 atm., Т = 200 ˚С

P = 50 atm., Т = 200 ˚С



Measuremeit quality coitrol
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Profcieicy testig



Участие экоаналитической лаборатории
в межлабораторных сравнительных испытаниях 

(МСИ) организатор проекта ICP-Forests

2013 / 2014

2014 / 20152012 / 2013

2011 / 2012

100

100 100

100

Красной стрелкой указано положение экоаналитической лаборатории в 
рейтинге лабораторий – участников МСИ (54 лаборатории из 25 стран)
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Profcieicy testig // ICP-Forest

(PT) // ICP-Forest 

100% accetptable results

96% accetptable results

98% accetptable results

98% accetptable results



30 measuremeit tprocedures were develotped 
aid//or metrologically certfed ii the lab



Tytpe of soil n 

As Pb Zn Cu Ni Cd 
Hg, 

µg/kgmg/kg

Entc Podzols
11 

4.6±

2.6 

8.7±

3.7 

39.5±

15.4 

9.5±

2.3 

17.0±

6.5 

0.3±

0.1 

39.4±

36.8 

Stagnic  Сambis-

ols, Gleysols
11 

4.8±

3.0 

11.9±

7.0 

49.0±

24.2 

10.8±

1.9 

23.0±

4.8 

0.3±

0.2 

55.7±

61.7 

Histc Gleysols, 

Histc Cryosols
17 

1.9±

1.7 

8.0±

1.3 

35.6±

17.3 

7.4±

5.0 

12.9±

11.5 

0.2±

0.1 

78.2±

54.3 

Histosols 32 
3.1±

6.6 

5.0±

3.4 

19±

13 

3.7±

2.3 

5.7±

4.0 

0.3±

0.4 

118.5±

59.6 

Fluvisols 17 
2.9±

0.9 

5.2±

1.7 

26±

16 

5.7±

2.8 

13.2±

4.8 

0.2±

0.1 

16.5±

16.4 

Atptprobatoi

very low low    average increased high

Background content of elements in soils 
of the North of the Bolshezemelskaya 
tundra (S ~ 90000 km2)

Background content of heavy metals in 
soils of the European North-East of Russia 
(S = 416000 km2)

http:////ib.kkomisc.kru//db//heavymetal 

The level of elements



Atptprobatoi

Isotherms of mercury ion sorpton by humic 
acid preparatons of tundra soils

Hg content in soils (S ~ 105000  km2)



Atptprobatoi

Heavy metal content (Mn, Fe, Cu, Ni, Zn, Cd, Co, Al, Pb) in snow,  
S ~ 300000 km2



How stroig is our laboratory?
- The lab's actvites comply with the provisions of the internatonal 
standard 17025. It also has an efectve quality management system
 - The lab is provided with modern analytcal equipment  and 
supported by well-trained personnel majority of whom are 
employees with higher chemical educaton
- The lab is maintained by qualiied scientic support represented by 
employees of the soil science department
- In its actvites the lab implements a set of methods for quanttatve 
chemical analysis of environmental objects’ samples, including soils
- The lab is constantly involved in internatonal inter-laboratory 
comparatve tests
- 30 measurement procedures were developed and/or metrologically 
certied in the lab



About the ieeds of our laboratory
• Firstly, the ieed for refereice samtples for ICP 

AES.k In Russia, they simply do not exist. 

• Secoidly, refereice samtples of soils aid tplaits.k 
There are no high-quality samples in Russia 
either. 

• Additoially, an exchange of internatonal 
experience could be discussed. 



Thaik you for ateitoi

htps://ib.komisc.ru/add/conf/soil2020/

VIII Congress of the Society of Soil Scientsts 
named afer V.V. Dokuchaev, 
August 10-14 (2020), Syktyvkar
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