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N sous toutes ses formes, ici et ailleurs…

Spéciation sommaire de 
l'azote dans l'eau et l'air
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Et qui les utilise…

Des méthodes analytiques variées 

NO3- Chromato ionique 
(IGE, ISTerre?)

Colorimétrie 
(LECA, CARRTEL)

NH4+ Chromato ionique 
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Colorimétrie 
(LECA, CARRTEL)

TDN / Ntot
TOC - TN 

(IGE, ISTerre)
Colorimétrie 

(LECA, CARRTEL)

 

 
 

4°C  

Principales étapes du protocole

Réception du matériel 
envoyés par l’IGE 

Nettoyage du 
matériel de terrain  

Prélèvement 
1L d’eau  

 

Filtration  
Filtre GF/F 0.7 µm 

 

Filtration 
Seringue 

  

Vial DOC-TN 
35mL + 75µL d’HCl 1N 

Vial DIC 
Rempli à ras bord 

Tube MOD 
10mL 

Vial isotope 
Rempli à ras bord 

 

Filtre POC 
Étuve 60°C + 

pétri-slide 

4°C  

T°C ambiant  

-18°C  Préparation 
d’un colis froid 

pour l’IGE  
 

Analyses DOC-
DIC-TN  

 

Analyses POC 
 

Analyses Isotope 
 

Analyses MOD 
 

Transport 
et stockage 

à 4°C 
 

Préparation (p5-7) Prélèvement (p8) Filtrations (p10) Aliquotage et stockage (p12-13) Envois (p13) Analyses
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Le poids des traditions ?

Des filtrations contrastées

La chromatographie ionique est une petite bête fragile —> filtration à 0.2 µm    (IGE !)

Méfiance absolue envers les micro-organismes et leurs méfaits —> filtration à 0.2 µm    (Ilann ?)
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compromis pour éviter le colmatage du filtre… —> filtration à 0.7 µm sur filtres  (carbonium)
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Comparabilité ? Effets sur la mesure ? Sur la conservation ?



Traditions ou besoins différents ?

Des méthodes contrastées

NO3-

NH4+

Colorimétrie: basé sur la production chimique en ligne d’une espèce absorbante 

- traditionnellement « mesure des nutriments » (avec PO43-) 
- une ligne de mesure par composé : mesure en // ; rapide (qq minutes/échantillon) 
- plus tolérant aux matrices complexes ?  
- même instrument pour mesurer TDN ou le phosphate total 
- contrôle des réactions 



Traditions ou besoins différents ?

Des méthodes contrastées

NO3-

NH4+

Colorimétrie: basé sur la production chimique en ligne d’une espèce absorbante 

- traditionnellement « mesure des nutriments » (avec PO43-) 
- une ligne de mesure par composé : mesure en // ; rapide (qq minutes/échantillon) 
- plus tolérant aux matrices complexes ?  
- même instrument pour mesurer TDN ou le phosphate total 
- contrôle des réactions 

Chromatographie ionique: mesure directe après séparation sur colonne  

- traditionnellement « mesure de traces » (glaces, neige, …) 
- donne les ions majeurs tous ensemble 
- taille d’échantillon faible  
- sensible à la matrice (cf Rhabira) —> mesure NH4+ difficile quand beaucoup de Na+
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- donne les ions majeurs tous ensemble 
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Comparabilité ?    Optimisation à l’échelle de l’OSUG ? 
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Efficacité de conversion ?Petrogenic sources of nitrogen in an alpine watershed Jil d’Erceville

Figure 15 — Comparisons of TN measurements with nitrate and ammonium calibrations with TOC-TN (left)
and of TN measurements with colorimetry and TOC-TN (right).

4.3 Protocol analysis

4.3.1 Yield of the leachings

It is interesting to understand how much of the nitrogen contained in the rock has e!ectively been

leached. In figure 16 is shown the relation between the amount of nitrogen present in the rock used for

the leaching and the total amount of nitrogen leached (in water and in K2SO4). There is a correlation,

however the calculation indicates that only about 1.8 % of the nitrogen contained in the rock is leached.

The yield values are within the range measured by Dixon (between 0.5 and 5 %).

4.3.2 Influence of the rock/matrix ratio

The ratio has a quite linear influence on the concentration, no matter the matrix (water or K2SO4),

as presented in figure 17. In water, the average slope is 2.27 ± 1.10 for an average intercept of 0.26 ±

0.11. The slope has a high variation and the intercept is a bit high. In K2SO4, the results are similar.

The average slope is 1.78 ± 0.88 for an average intercept of 0.05 ± 0.19. It is interesting to note that

overall, the slope is lower in K2SO4 than in water.

20



Certes, aujourd’hui c’est pas le sujet principal…

Azote total ?

DON

TDN / Ntot

• Colorimétrie: Oxydation puis autoclave Ntot —> NO3- ; puis mesure colorimétrique

• TOC-TN: conversion catalytique Ntot —> NO2 ; puis mesure du gaz par chimiluminescence

Efficacité de conversion ?Petrogenic sources of nitrogen in an alpine watershed Jil d’Erceville

Figure 15 — Comparisons of TN measurements with nitrate and ammonium calibrations with TOC-TN (left)
and of TN measurements with colorimetry and TOC-TN (right).

4.3 Protocol analysis

4.3.1 Yield of the leachings

It is interesting to understand how much of the nitrogen contained in the rock has e!ectively been

leached. In figure 16 is shown the relation between the amount of nitrogen present in the rock used for

the leaching and the total amount of nitrogen leached (in water and in K2SO4). There is a correlation,

however the calculation indicates that only about 1.8 % of the nitrogen contained in the rock is leached.

The yield values are within the range measured by Dixon (between 0.5 and 5 %).

4.3.2 Influence of the rock/matrix ratio

The ratio has a quite linear influence on the concentration, no matter the matrix (water or K2SO4),

as presented in figure 17. In water, the average slope is 2.27 ± 1.10 for an average intercept of 0.26 ±

0.11. The slope has a high variation and the intercept is a bit high. In K2SO4, the results are similar.

The average slope is 1.78 ± 0.88 for an average intercept of 0.05 ± 0.19. It is interesting to note that

overall, the slope is lower in K2SO4 than in water.

20

Comparaison colorimétrie ?Petrogenic sources of nitrogen in an alpine watershed Jil d’Erceville

Figure 15 — Comparisons of TN measurements with nitrate and ammonium calibrations with TOC-TN (left)
and of TN measurements with colorimetry and TOC-TN (right).

4.3 Protocol analysis

4.3.1 Yield of the leachings

It is interesting to understand how much of the nitrogen contained in the rock has e!ectively been

leached. In figure 16 is shown the relation between the amount of nitrogen present in the rock used for

the leaching and the total amount of nitrogen leached (in water and in K2SO4). There is a correlation,

however the calculation indicates that only about 1.8 % of the nitrogen contained in the rock is leached.

The yield values are within the range measured by Dixon (between 0.5 and 5 %).

4.3.2 Influence of the rock/matrix ratio

The ratio has a quite linear influence on the concentration, no matter the matrix (water or K2SO4),

as presented in figure 17. In water, the average slope is 2.27 ± 1.10 for an average intercept of 0.26 ±

0.11. The slope has a high variation and the intercept is a bit high. In K2SO4, the results are similar.

The average slope is 1.78 ± 0.88 for an average intercept of 0.05 ± 0.19. It is interesting to note that

overall, the slope is lower in K2SO4 than in water.

20



Certes, aujourd’hui c’est pas le sujet principal…

Azote total ?

DON

TDN / Ntot

• Colorimétrie: Oxydation puis autoclave Ntot —> NO3- ; puis mesure colorimétrique

• TOC-TN: conversion catalytique Ntot —> NO2 ; puis mesure du gaz par chimiluminescence

Efficacité de conversion ?Petrogenic sources of nitrogen in an alpine watershed Jil d’Erceville

Figure 15 — Comparisons of TN measurements with nitrate and ammonium calibrations with TOC-TN (left)
and of TN measurements with colorimetry and TOC-TN (right).

4.3 Protocol analysis

4.3.1 Yield of the leachings

It is interesting to understand how much of the nitrogen contained in the rock has e!ectively been

leached. In figure 16 is shown the relation between the amount of nitrogen present in the rock used for

the leaching and the total amount of nitrogen leached (in water and in K2SO4). There is a correlation,

however the calculation indicates that only about 1.8 % of the nitrogen contained in the rock is leached.

The yield values are within the range measured by Dixon (between 0.5 and 5 %).

4.3.2 Influence of the rock/matrix ratio

The ratio has a quite linear influence on the concentration, no matter the matrix (water or K2SO4),

as presented in figure 17. In water, the average slope is 2.27 ± 1.10 for an average intercept of 0.26 ±

0.11. The slope has a high variation and the intercept is a bit high. In K2SO4, the results are similar.

The average slope is 1.78 ± 0.88 for an average intercept of 0.05 ± 0.19. It is interesting to note that

overall, the slope is lower in K2SO4 than in water.

20

Comparaison colorimétrie ?Petrogenic sources of nitrogen in an alpine watershed Jil d’Erceville

Figure 15 — Comparisons of TN measurements with nitrate and ammonium calibrations with TOC-TN (left)
and of TN measurements with colorimetry and TOC-TN (right).

4.3 Protocol analysis

4.3.1 Yield of the leachings

It is interesting to understand how much of the nitrogen contained in the rock has e!ectively been

leached. In figure 16 is shown the relation between the amount of nitrogen present in the rock used for

the leaching and the total amount of nitrogen leached (in water and in K2SO4). There is a correlation,

however the calculation indicates that only about 1.8 % of the nitrogen contained in the rock is leached.

The yield values are within the range measured by Dixon (between 0.5 and 5 %).

4.3.2 Influence of the rock/matrix ratio

The ratio has a quite linear influence on the concentration, no matter the matrix (water or K2SO4),

as presented in figure 17. In water, the average slope is 2.27 ± 1.10 for an average intercept of 0.26 ±

0.11. The slope has a high variation and the intercept is a bit high. In K2SO4, the results are similar.

The average slope is 1.78 ± 0.88 for an average intercept of 0.05 ± 0.19. It is interesting to note that

overall, the slope is lower in K2SO4 than in water.

20

Besoin d’une action de comparaison « OSUG-wide » ?



Une petite conclusion

N sous toutes ses formes, ici et ailleurs…

• Deux grandes familles de méthodes historiques pour la mesure de nitrate - ammonium 

• Assez peu de comparaisons croisées ? 

• Une inter-connaissance limitée ? 

• Une mention spécifique sur l’azote total… 

• Une proposition très « Atelier Géochimie »:  
         un exercice d’intercomparaison sur les 3 paramètres (ammonium, nitrate, azote total)  
         en particulier un travail spécifique sur les organiques et l’efficacité de conversion 


