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Table 1  Variance analysis results of homogeneity test
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Table 2 Data statistics of stability test
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Table 3  Comparison of analytical results of the international standard samples

Fpke WRsy  ER MR o)
(%) SEE 1 SRR 2 SLRE3 SLIE4 O SLRES O SKHE6 SLRET O SKKES
TAEA — 600 sc -27.77 £0.04 -27.77 -27.75 -27.77 -27.76 -27.78 -27.77 -27.75 -27.774
SN 1.0+0.2 1.06 1.06 1.18 1.07 1.00 0.88 1.11 1.02
USGS — 40 sC -26.39 £0.09 -26.41 -26.41 -26.39 -26.37 -26.40 -26.36 -26.35 -26.35
SN -4.52 £0.12 -4.54 -4.51 -4.56 -4.45 -4.42 -4.54 -4.52 -4.47
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Table 4  Certified values and uncertainty of the standard samples
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8"c-¢,, -20.79 0.09  0.0306 -20.79 0.11
8N -N,, 3.8 0.11  0.0402 3.8 0.18
sBc-Tc -18.68 0.07  0.0252 -18.68 0.12
VSCNI -2 SN-TN  6.25 0.1 0.0363  6.25  0.13
s"C-C,, -23.63 0.07  0.0236 -23.63 0.09
8"N-N,,  6.48 0.12  0.0417 6.48  0.21
sBc-1c -10.64 0.05  0.0189 -10.64 0.12
MSCNI -3 8N -TN 4.68 0.1 0.0343  4.68 0.15
s"c-C,, -22.57 0.14  0.0480 -22.57 0.12
8"N-N,, 478 0.17  0.0611  4.78 0.24
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The Preparation of Carbon and Nitrogen Stable Isotopes Reference
Materials Using Sediments from the Bohai and East China Seas

QIN De-di'*, HE Xing-liang® , ZHANG Yuan-yuan® , LI Feng®, CHEN Yu-feng'”*, ZHANG Pei-yu'*
(1. Institute of Environmental Science and Engineering, Qingdao University, Qingdao 266071, China;
2. The Key Laboratory of Gas Hydrate, Ministry of Land and Resources, Qingdao Institute of Marine Geology,
Qingdao 266071, China)

Highlights .
* The reference materials of natural carbon and oxygen isotopes were first based on the marine sediments in China.

* Tt contained more certified values of elements; the total carbon and nitrogen isotope (8" C-TC, §”N-TN) and

8°N-N_ ).

org org

organic carbon and nitrogen isotope (8" C-C

* The uncertainty level of 8”N value in the certified material is comparable to the imported standards.

Abstract: The stable
isotope of carbon and
nitrogen (8" C and §"N)
in marine sediments have

received much attention as

they can be used to trace

the sources of organic matter and are helpful in understanding the carbon cycle, climate change and the
transformation of organic matter in the ambient environment. However, during stable carbon and nitrogen isotopic
analysis and testing, the standard reference materials for quality control are limited. Three reference materials of
carbon and nitrogen stable isotope ( MSCNI — 1, MSCNI -2 and MSCNI - 3) have been developed from marine
sediments in the Bohai Jinzhou Bay, the coast of Fujian and Zhejiang in the east part of the China sea and the
ocean through Okinawa within the East China Sea, respectively. All of these reference materials have certified
values of the total carbon and nitrogen isotope (8" C-TC, 8" N-TN) and organic carbon and nitrogen isotope
(8"C-C
using Element Analysis-Isotope Ratio Mass Spectrometry ( EA-IRMS). The analytical results indicate that three

org 3 8" N-N o) Which were determined by an inter-laboratory comparison of 8 participating laboratories,
reference materials were homogeneous (in Table 1) and stable (in Table 2) as the certified values had no
statistically variations within a year. The standard uncertainties of 8" C and 8" N were less than 0. 15% and 0.24%
(in Table 4), respectively. Both of the certified values and uncertainties are within acceptable limits. The
reference materials of natural carbon and oxygen isotopes were initially developed based on marine sediments in
China. The test method was accurate and reliable, thus it is anticipated that it can be used for instrument
calibration, method evaluation and quality control in related laboratories such as marine, geological and
environmental fields.

Key words: marine sediments; carbon stable isotopes; nitrogen stable isotopes; reference materials





