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Table 1  Details of the sample
sy WA SR (%) [FIL RS (%o)
FEm 2R gl b 2
(%) C N C N
JRZ i [ >99.5 CN,H,0 20.0 46.7 STD -28.25+0.24 -0.36 £0.25
Tk Jie i ] >99.5 CeHgN,0,8 52.9 13.7 STD -26.56 -1.23
INFZ Ry e[ - - - - STD -27.210.13 2.85+0.17
I i >98.0 Cj HgN 86.2 8.4 S - -
2,7 - HIFERRRE >98.0 C,HiN 86.2 7.2 S - -
HaEm o >98.5 C,H5NO, 32.0 18.7 S - -
TR BRI >99.1 C,HyNO, 40.3 11.8 S - -

{E: STD RREETTR AR iR i 5 S AR BERE & (B R R ERAD o

22 FERMBRAR L
Table 2 The sampling weight

Wik Pt (pg)

WEC g NERY ek 2.7 UM CHER AR
I 0.141 0.295 0.097 0.070 0.130  0.056
2 0.051 0.265 0.038 0.057 0.015  0.021
3 0.028 0.161 0.063 0.041 0.043  0.054
4 0.012 0.251 0.073 0.057 0.09  0.018
5 0.054 0.206 0.042 0.043 0.056  0.045
6 0.051 0.173 0.044 0.031 0.062  0.040
7 0.047 0.600 0.023 0.059 0.046  0.075
8  0.038 0.366 0.048 0.077 0.049  0.030
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BN 3 s,
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Table 3 Analytical results of samples with known carbon and nitrogen isotope ratio

8"3C T {E (%o) 8 N WA (%)
Gites3] Tl /N W i3 INE K
950°C  900°C  850°C  800°C | 950C  900°C  850°C  800°C [950C 900°C 850°C 800°C |950°C 900°C 850°C 800C
#5111 -26.42 -26.27 -26.46 -26.30| -26.94 -27.23 -27.75 -29.96|-1.57 -1.62 -2.52 0.50 | 2.81 2.39 3.52 1.91
#512 -26.35 -26.28 -26.30 -26.45|-27.02 -27.26 -27.64 -27.03|-1.63 -1.58 -1.97 0.47 | 2.84 3.29 4.08 1.69
253 -26.42 -26.34 -26.44 -26.31|-27.02 -27.31 -27.20 -26.98|-1.14 -1.50 -2.59 1.09 | 2.68 3.45 6.12 2.03
54 -26.38 -26.21 -26.45 -26.24|-27.01 -27.28 -27.29 -27.07|-1.71 -1.31 -2.29 1.19 | 3.09 4.04 4.68 4.11
#515 -26.37 -26.29 -26.33 -26.12| -27.04 -27.21 -27.58 -26.93|-1.11 -1.66 -2.77 0.35 | 2.45 3.83 5.41 7.03
56 -26.40 -26.26 -26.41 -26.25|-27.02 -27.05 -27.43 -29.91|-1.32 -1.70 -1.89 1.59 | 2.85 2.34 574 1.21
#5117 -26.32 -26.29 -26.40 -26.27|-26.98 -27.15 -27.54 -26.96|-1.54 -1.47 -2.08 -0.56| 2.66 3.72 4.90 9.78
#7518 -26.45 -26.33 -26.39 -26.33| -27.03 -27.30 -27.11 -26.97|-1.26 -1.55 -2.95 0.78 | 3.02 3.03 3.96 7.69
TR -26.39 -26.30 -26.40 -26.28|-27.01 -27.22 -27.33 -27.73|-1.41 -1.55 -2.38 0.68 | 2.80 3.26 4.80 4.43
PRI 22 0.04 0.06 0.06 0.09 0.03 0.09 0.19 1.36 | 0.23 0.12 0.39 0.65 | 0.20 0.64 0.92 3.30
Oy ~ O 0.17 0.25 0.16 0.28 0.20 -0.01 -0.12 0.23 |-0.18 -0.32 -1.15 1.91 |-0.05 0.41 1.95 1.58
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Fig.1 Measured values of carbon and nitrogen isotope at each

designed temperature and their standard deviation
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Table 4

The detection limit of different nitrogen content

samples at each reaction temperature

oy TR FEBAIRR (pg)
" (%) 950°C 900°C 850C
2,7 — kR 7.2 32 45 90
LRI 8.4 26 30 85
TEIR 11.8 16 21 52
Tiek Jiie 13.7 12 18 46
HE R 18.7 9 15 42

— &tk (950°C) --- ik (900°C) - Ltk (850°C)

90 o, X950°C
80 S R=0.749 A o00C
70 . + 850°C

Pl2  PEME A SRR Gk 3G &
Fig. 2 The linear relationship between nitrogen content and

detection limit
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Study on the Optimal Reaction Temperature and Sampling Weight for
Measurement of Carbon and Nitrogen Isotope Ratio by Elemental
Analyzer-Isotope Ratio Mass Spectrometer

XU Li', XING Lan-tian®* , WANG Xin', LI Zhong-ping” , MAO Jun-Ii’
(1. Northwest Branch, Research Institute of Petroleum Exploration and Development, Lanzhou 730020, China;
2. Gansu Provincial Key Laboratory of Petroleum; Key Laboratory of Petroleum Resources Research, Institute of
Geology and Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China;

3. The No. 2 Institute, Gansu Bureau of Geology and Mineral Exploration and Development, Lanzhou 730020,
China)

Highlights

The optimum condition such as reaction temperature for carbon and nitrogen isotope measurement by EA-IRMS
is studied through a series of experiments.

By improving reaction temperature, a higher precision has kept during sample testing.

It was obtained that the linear relationship between nitrogen content and detection limit. According to the

relationship, the sample introduction quantity can be determined when analyzing nitrogen isotope.

Temperature
optimization

Abstract; Carbon and nitrogen isotopes are

essential tools to study paleoclimate,

palaeoenvironment, and ecosystem. At Data
. . Standard sample MS processing
present, carbon and nitrogen 1sotopes are system

commonly  determined by  Elemental

Analyzer-Isotope Ratio Mass Spectrometer

( EA-IRMS ). Reaction temperature and E

sampling weight directly affect the burning est sample [The injection amount R=0.873
of samples, and thus affect analytical E/ was increased gradually [ ooy

precision. Using EA-IRMS technology and

taking standard samples as references, the carbon and nitrogen isotope values were determined at different
conversion temperatures to study the optimum reaction temperature, in order to ensure the accuracy of the analysis
presented in this paper. At the same time, by analyzing the detection limits of samples with different nitrogen
contents, the relationship between the nitrogen content of the sample and the lowest detection limit was determined
and thus the lowest quantity of samples for accurate determination of nitrogen isotopes were also defined. The results
show that reaction temperature has a significant effect on analytical precision. Analytical precision of carbon isotope
is less than +0.2%o when the reaction temperature is either 900°C or higher than 900°C , but the precision of
nitrogen isotope can reach =+ 0. 3%o only when the reaction temperature is no lower than 950°C. The linear
relationship between nitrogen content and detection limit was expressed as R* = 0. 873 according to the data.
According to this relationship, the sample introduction quantity can be determined and controlled when analyzing
nitrogen isotope.

Key words: Elemental Analyzer-Isotope Ratio Mass Spectrometer; carbon and nitrogen isotope ratio; reaction

temperature ; detection limit



