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Fig. 1

Effect of the sample amount on the determination of

organic matter content
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Table 1  Effect of iron and tungsten addition on determination of organic matter content
BRVS L (g) BRI (g)
TiH
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.50 1.00 1.50 2.00 2.50
1.86 1.92 1.75 1.88 1.92 1.84 1.93 1.88 1.90 1.84 1.80 1.82
B SR | 1.72 1.79 1.84 1.81 1.93 1.81 1.91 1.77 1.77 1.92 1.88 1.94
5 il E(E 1.82 1.70 1.94 1.90 1.83 1.88 1.82 1.90 1.83 1.86 1.89 1.92
(%) 1.88 1.85 1.88 1.94 1.86 1.92 1.87 1.77 1.88 1.95 1.86 1.86
1.67 1.86 1.85 1.86 1.94 1.92 1.87 1.70 1.95 1.87 1.94 1.92
SEWE (%) | 1.79 1.82 1.85 1.88 1.89 1.87 1.88 1.80 1.86 1.89 1.88 1.89
WEME (%) 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84 1.84
RSD(% ) 5.00 4.48 3.78 2.62 2.52 2.64 2.25 4.54 3.53 2.40 2.67 2.65
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Table 2 Detection limit of the method with high frequency
infrared carbon — sulfur analyzer method
miky O wizky O
1 0.006 8 0.007
2 0.008 9 0. 005
3 0.007 10 0. 006
4 0.006 11 0.007
5 0.005 FEE 0.0065
6 0.008 FRUER 2 () 0.0010
7 0.007 Hz HiFR (3s) 0.003
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Table 3 Comparison of accuracy and precision of organic matter content determined with the two methods

B o HHLR & & o WAk ML A 0 FHIME RSD | MAXFiR2
G WEt(e) | U AR (%) (%) (%) (%)
- 3.06 3.05 3.10 3.23 - 5 55 0.97
AL SN 3.05 3.17 3.22 ‘ : :
AN 3.17 3.19 3.23 3.04
GBW07401 3.10 +0.28 Z 3.15 2.22 1.61
3.20 3.15 3.07
R TR 3.07 3.16 3.20 3.17
i}%j‘ﬁ] K 3.13 2.17 0.97
Ak 3.06 3.04 3.19
i 1.13 1.10 1.16 1.11 - 3 00 3 74
[y Ay 1.04 1.14 1.06 : : :
GBW07404 1.07 +0. 14 X z 107 1.08 115 .14 1.12 3.58 4.67
. +U. . . .
1.17 1.15 1.09
R 1.16 1.08 1.09 1.06
Eﬂﬂ%}ﬁ Gl 1.10 3.86 2.80
Ak 1.15 1.11 1.05
1.79 1.80 1.82 1.77
1.82 2.4 -1.
B IR S1 i 1.91 1.82 1.84 8 8 09
RTRNS _ 1.94 1.85 1.92 1.80
GBW07425 1.84 £0.10 Z 1.87 2.79 1.63
1.89 1.82 1.90
G 1.80 1.78 1.78 1.89
%%E.wq] H 1.82 2.96 -1.09
Rk 1.83 1.77 1.90
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Determination of Organic Matter Content in Farm Land Soil by High

Frequency Infrared Carbon - Sulfur Analyzer

YIN Tao - gang, DOU Xiang —li, ZHANG Wang — qiang, HE Zhen — yun
( Lanzhou Testing and Quality Supervision Center for Geological and Mineral Products, Ministry of Land and
Resources, Lanzhou 730050, China)

HIGHLIGHTS

(1) The problems of low electromagnetic induction and large matrix effect in the determination of organic matter

content in soil samples were solved.

(2) The detection limit, precision, accuracy and reproducibility of the method were verified.

(3) An accurate and efficient method for the determination of organic matter content of soil samples in farm land by

high frequency infrared carbon — sulfur analyzer was established.
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ABSTRACT

BACKGROUND:; The application of high frequency infrared carbon — sulfur analyzer to determine the organic
matter in agricultural soil samples avoids the traditional method of sample liquid conversion. The method has a high
measurement efficiency, but has problems such as low electromagnetic induction of soil samples and greater
influence of the matrix.

OBJECTIVES: To solve the problems of low electromagnetic induction and large matrix effect in the determination
of organic matter in agricultural soil samples.

METHODS: The iron and tungsten flux was optimized for the sample size. An accurate and efficient method for
the determination of soil organic matter content was established by high frequency infrared carbon — sulfur analyzer.
RESULTS : When the conditions set for a sample size of 0. 05g, the flux iron content was 0.40g, and the tungsten
content was 1.50g, optimum results of organic content were obtained. The method was verified by soil standard
materials. The detection limit of this method was 0.003% , the relative standard deviation (RSD, n=7) was less
than 4% , and the error between the analytical result and the standard value was less than 5% . There was no
significant difference between the results of different analytical staff. The proposed method and potassium
dichromate volumetric method were used to analyze soil samples in farm land of Gansu Province. The absolute error
ranges of this method and potassium dichromate volumetric method were from —-0.25% to 0.28% . The positively
linear correlation between the determination results (R* =0.9736) indicated that the two methods were in good
agreement.

CONCLUSIONS: The detection limit, precision and accuracy of the established method meet the requirements of

the soil samples of farm land.

KEY WORDS: high frequency infrared carbon — sulfur analyzer; farmland soil; organic matter; flux aid; iron;

tungsten
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