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Selective nitrogen determination methods related to Kjeldahl
KjelMaster System K-375 / K-376, KjelDigester K-449, Scrubber K-415

1. Introduction

For nitrate containing fertilizers the AOAC 955.04 D standard describes a sample digestion method (TKN+) that overcomes the influences
of nitrate in samples. For urea and / or nitrate containing samples such as fertilizer, soil, sludge, bio waste and related waste, dedicated
nitrogen determination procedures have to be applied.

2. Experiment

Sample:
The samples can be seen in Table 2. For further information please download the full application note from the website.
Equipment:
KjelMaster System K-375 / K-376 with pH electrode, Sample tubes 300 mL (037377), KjelDigester K-449, Scrubber K-415
TripleScrub&®, Devarda splash protector (043335), Sample tubes 500 mL (043982)
Procedure:
The Samples are digested and afterwards distillated. After the Distillation the samples are titrated.

Table 1. Parameters and settings with the KjelMaster System K-375 / K-376.

Parameters Settings TKN Settings TKN+ Nitrate / Nitrite /
Devarda
Reaction time 5s 5s 300 s
Distillation time 180's 200 s 300s
Titration type Boric acid Boric acid Boric acid
Sensor type Standard Potentiometric Potentiometric
3. Results

The Results of different nitrogen determinations are shown in Table 2.

Table 2. Results of different Nitrogen determinations (n=3).

TKN TKN (TKN+) Ammonium distillation Devarda
Total Total RSD [%] Total RSD [%] N from RSD [%] N from RSD
Sample Nitrogen Kjeldahl Nitrogen ammonium nitrate / [%]
wiw [%] Nitrogen wiw [%] [%] nitrite
wiw [%] origin [%]

Glycine 18.66 18.66 0.06 18.66 0.14 0.00 - 0.00 -
Urea 46.65 46.65 0.02 46.65 0.04 0.00 2.36 0.00 14.59
Ammonium dihydrogen 12.18 12.18 0.08 12.18 0.23 12.18 0.08 0.00 0.00
phosphate
Ammonium nitrate 35.01 17.50 1.54 35.01 0.35 17.50 0.26 17.50 0.87
¥ glycine + ¥2ammonium  26.83 18.08 0.81 26.83 0.34 8.75 0.47 8.75 0.65
nitrate
% glycine + %2 sodium 17.57 9.33 4.47 17.57 0.30 0.00 = 8.24 0.71
nitrate
Y3 glycine + Y3 21.95 16.12 1.03 21.95 0.49 9.89 0.39 5.83 0.78
ammonium nitrate + /3
ammonium dihydrogen
phosphate
/3 glycine + %/ sodium 15.78 10.28 4.01 15.78 0.17 4.06 0.88 5.49 1.00

nitrate + /3 ammonium
dihydrogen phosphate

4. Conclusion

The Kjeldahl method is applicable to amines, amides, amino acids and their derivatives but generally fails to give quantitative results when
nitrogen is in N=N and N-O linkages [10]. Nevertheless, the nitrate (NO3’) and nitrite (NO;") content is included in the result, when the
TKN+ method according to AOAC 955.04 D is applied [7, 8, 11]. With the Devarda distillation, NO3" and NO,™ are selectively determined [8,
10]. For further information please download the full application note from the website.
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