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Determination of total nitrogen in rock by automatic Kjeldahl nitrogen analyzer

ZENG Jiangping, WANG Na, LIU Yibo

(Tianjin Center, China Geological Survey(North China Center for Geoscience Innovation), Tianjin 300170,China)

Abstract: This paper is the result of titration of total nitrogen content in rocks.

[Objective] This article established an analytical method for determining total nitrogen content in rocks using a fully automatic
Kjeldahl nitrogen analyzer by conducting research on optimizing digestion procedures, distillation time and other experimental
conditions, as well as accuracy of methods. [Methods] This method added sulfuric acid during the digestion process, and the
nitrogen-containing organic matter in the sample was transformed into inorganic ammonium nitrosulfate. Under the action of a
catalytic plate that made of potassium sulfate and pentahydrate copper sulfate, the reaction was accelerated, and ammonia gas was
released by reacting with sodium hydroxide which was collected in a boric acid solution and titrated with standard hydrochloric acid
solution for total nitrogen. [Results] The results showed that the detection limit of the method was 23.90 ug/g and the method was
validated using the national first-class standard material GBW 07729, with a relative standard deviation (RSD) of 1.07% (n=4), and
the recovery rate of the experiment was between 95.40% and 103.8%. [Conclusions] This method used a fully automatic Kjeldahl
nitrogen analyzer to determine the total nitrogen content in rocks which is simple and accurate, and could fully meet the testing
requirements of the geological industry.
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Highlights: 1. By optimizing the experimental conditions, a method for determining the total nitrogen content in rocks has been es-

tablished. 2. The use of fully automatic Kjeldahl nitrogen analyzer elimenated the errors caused by human factors in determining the

titration endpoint, and improvd the testing accuracy.
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Table 2 Experimental results of distillation time

bREIRI  S%E I (H (uglg)
SepREEMY (pg/lg)  120s 180s  240s  300s  360s
GBW 07729 2200 1994 2190 2215 2230 2221
34 - 1245 1367 1380 1391 1377
a4 - 663 774 791 799 781

2.5 FHiEtHR

FEHEAR S 7k, 4% 12 0 A RRAS A, LA
T 5 5 SRR O 25 3 A5 P X I P o LA v i)
o B, T ek Hh BRI 22 23.90 pg/g.
2.6 BREEMERESIRE

T AabniEY A A S AR >, SEs it
FEHRBR T FH GBWO7729 K47 7 ¥E I B UE | 38 R
T bR A 7 RO RAIE T 2 TE R . BE TSk
B 6 F IS MR TEY) i GBW 07729 FlSL bkt Sl b4 T
R R E RIS BE S, B AR P AT AT 4 UK, LA 4
KEE R AR AR AE R 22 (RSD) 3K 2R 5 i R % 15,
DI R 5 5250 2 (R A X 1R 22 (RE) KRR 7
RWERG R . S5 (36 3) T T, GBWO7729 A X
BRZEN 1.14 %, JrFKG B E /N T 2.40 %, 45 R R4, J7

http://hbdz.org.cn % sk /7, 2024, 47(4)



2024 4F:

B VLEAE A 4 A sl U R A E A A P 2 R0 109

*3 RBEEMERESR

Table 3 Precision and accuracy experiments
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