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Table 2 Comparison of common methods for determination of TOC in soil
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Table 5 Analysis methods and measurement data of the collaborative laboratories
Sy S AL MR E B0 (me/g) RSD
) S YR BT TR
[i%=2 S-1 S-2 S-3 S-4 S-5 S-6 I (%)
Lab -1 I e R A | E5A -/ AR RS 23.7 23.3 23.2 23.6 23.7 23.0 23.4 1.3
Lab -2 N A | N AR ¥ 23.4 22.8 22.8 23.8 22.9 22.4 23.0 2.2
Lab -3 TR R 75 B 26.7 26.4 26.4 26.3 26.5 26.4 26.5 0.6
Lab —4a TR 75 R 25.4 25.6 26. 1 26.0 26.0 25.4 25.8 1.3
Lab —4b BB EAL - A4 ieT i 25.9 25.9 25.5 25.7 25.7 26. 1 25.8 0.9
Lab -5 AR TR A 26.3 24.7 25.1 27.8 26.7 27.3 26.3 4.7
Lab -6 AR 75 25.8 26.3 26.5 25.9 26.3 26.0 26. 1 1.1
Lab -7 TR RN 75 Bk 25.2 25.3 25.4 25.3 25.2 25.0 25.2 0.6
Lab -8 N | A | B N AR ¥ 21.1 21.1 21.5 21.1 21.3 21.3 21.2 0.8
Lab -9 AR 27.1 27.1 28.1 28.4 28.2 28.2 27.9 2.2
Lab - 10 TR RN 75 26.1 26.0 25.4 26.3 24.9 26.0 25.8 2.1
Lab - 11 IRPREE - JErEaLSNE 24.9 24.8 25.4 25.4 25.1 25.7 25.2 1.4
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Preparation and Certification of a Soil Total Organic Carbon Reference
Material

WANG Yao, TIAN Kan" , FENG Yue — peng, WANG Wei

(Institute of Environmental Reference Materials, Ministry of Ecology and Environment; State Environmental

Protection Key Laboratory of Pollutant Metrology and Reference Materials, Beijing 100029, China)

HIGHLIGHTS

(1) A soil TOC reference material was developed using combustion oxidation — NDIR absorption method.

(2) The uncertainty range met the quality control requirements of soil environmental monitoring.

(3) The reference material supported the standard method “Soil—Determination of Organic Carbon—Combustion
Oxidation Nondispersive Infrared Absorption Method ” ( HJ 695—2014)

(4) The certified value was comparable to that of the overseas TOC reference materials.

ABSTRACT

BACKGROUND: Soil environmental reference materials are important technical tools for the quality control of soil
environmental monitoring. However, there is no self — developed environmental matrix reference material with total
organic carbon (TOC). In particular, a soil standard sample supporting the combustion oxidation — non — dispersive
infrared method has not been developed yet.

OBJECTIVES: To develop a soil TOC reference material that can support standard methods for the determination
of TOC in soil.

METHODS ; Agricultural land soil with a high organic carbon content was selected as the raw material. The soil
TOC reference materials were prepared after drying, grinding, mixing, bottling, and sterilization. Ten bottles of the
reference materials were randomly sampled in layers, and their homogeneities were determined using combustion
oxidation — non — dispersive infrared ( NDIR) absorption method. The data were assessed using a single element
analysis of variance. The reference material was stored at room temperature, and its stability was determined for 18
months. The test results were assessed using a linear fitting model. Eleven laboratories were organized as the
cooperation to determine the TOC content of the prepared reference material using combustion oxidation — NDIR
absorption method and potassium dichromate volumetric method. All measurement data were statistically analyzed to
obtain the certified value and uncertainty of the reference material.

RESULTS: The soil TOC reference material exhibited good homogeneity and stability. After evaluation, the
F value was determined to be less than the critical value of F (9, 10). Additionally, the relative uncertainty
(uy,) of the uniformity between bottles was 1. 5% , and the sample exhibited good uniformity. The stability
uncertainty was 1.2% , which indicated good stability. The certified value of the soil TOC reference material was
determined to be (25.2 +1.4)mg/g, using the grand mean of the collaborative determination results from multiple
laboratories.

CONCLUSIONS: A soil TOC reference material was developed using combustion oxidation — NDIR absorption
method. This reference material can be used to support the standard determination methods of TOC in soil and
meets the requirements of the studies on TOC content in soil. Moreover, it is comparable with similar foreign

samples.

KEY WORDS: soil; total organic carbon; environmental reference material ; certified value ; combustion oxidation

non — dispersive infrared
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