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Abstract: Generally, to satisfy the requirement of the standard deviation of 0. 2%, (n=6)
in testing 8" N by element analysis-isotope ratio mass spectrometry (EA-IRMS), the
quality of the absolute content of nitrogen is needed to more than 20 pg. However, solid
sample packing quality exceeds 30 mg, nitrogen in sample is difficult to fully oxidation
by moment in the cobustion tube, it may result in obvious trailing phenomenon of the
spectrogram, then lead to low test results of the nitrogen content and produce isotope
fractionation. Therefore, it is difficult to obtain an ideal result in testing certain solid

samples with low nitrogen content (less than 0.07%) using the current EA-IRMS
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technique, such as rock powders, marine sediments and poor soil. In this study, to
solve the difficulties in testing the nitrogen isotopes of sediments with low nitrogen con-
tent, the diameter of combustion tube, reduction tube and scrubber tube and the condi-
tion of chromatographic column were optimized on the basis of fully mastering elemental
analyzer and the principle of mass spectrometry interface. In addition, the flow rate of
the carrier gas was reduced and the peak type of nitrogen gas chromatogram was basical-
ly unchanged, eventually reduced the target gas dilution and improved the nitrogen
detection limit of EA-IRMS. Before modification, the carrier gas flow rate of the
elemental analyzer was 80 mL/min, and the peak area of about 20 pg nitrogen in mass
spectrometer was about 3 X 107%, and the standard deviation of 8N was 0. 13%, (n=
6). After modification, the gas flow rate was reduced to 20 mL/min, and the peak area
of about 4 pg nitrogen reached about 2 X 107°, the standard deviation of §”N was
0.18%, (n=6), which met the requirement that the standard deviation of 8" N tested by
this instrument should be less than 0.2%,. This modification will greatly extend the
testing range of EA-IRMS for §” N in solid samples with low nitrogen content and will
have significant application value.

Key words: element analysis-isotope mass spectrometry (EA-IRMS); microgram amounts

nitrogen element; modification
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Fig.1 Element analyzer configuration before modified
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Fig.2 Element analyzer configuration after modified
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Table 1 Precision test results of acetanilide

e FREE 06 T AR AR HSAH HUUEGRIN o A 2
No. Weight/mg  Peak area/ X108  Nitrogen quality/mg  Reference value/%, Measured value/%; STD/ %,
1 0.219 3.02 21.01 1. 18 1. 00 0.133
2 0.21 3.12 21.58 0. 85
3 0.212 3. 20 22.08 1. 17
4 0.217 3.24 22.28 1.14
5 0.231 3.41 23.34 1.17
6 0.238 3.51 23.91 0. 95
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Fig.5 Linear curve of nitrogen quality in acetanilide

and beam area detected by TCD after modified
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Table 2 Precision test results of acetanilide

5 FREE B 16 ] 1 AU T FLEH HUEGEI:N o 1 Al 22
No. Weight/mg Peak area/ X108 Nitrogen quality/mg Reference value/%,  Measured value/%, STD/ %
1 0.043 2.13 4.17 1.18 0. 88 0.184

2 0.041 2.07 4.06 1.19
3 0. 044 2.19 4.45 1. 20
4 0.042 2.11 4.22 1.29
5 0.043 2.12 4.32 1. 38
6 0. 045 2.28 4,44 1. 00
F3 MBYUHNNELER
Table 3 Test results of sediment
i WA 7 X RAow £ I 7E B T {E Tl
¥ A / A _ i 8 0 22 ot 2
o, Weight/ Peak area/ Nitrogen Nitrogen Measured STD/% Average/ Average
mg X108 content/ % quality/mg value/%, %o
STD/ %
Al 5. 04 2.04 0.09 4. 54 6.15 0.09 6. 29 0.15
A2 5.07 1. 96 0.09 4.56 6.32
A3 5.01 1.93 0.09 4.51 6. 35
A4 5.1 1.98 0.09 4.59 6.33
A5 10. 108 3.72 0.09 9.10 6.09 0.14 5.99
A6 10. 186 3. 64 0.09 9.17 6.12
A7 10. 302 3.58 0.09 9.27 5.82
A8 10. 05 3.08 0.08 8.04 5.94
A9 15.32 6.15 0.11 16. 85 5.83 0.19 6.06
Al0 15.62 6.33 0.11 17.18 6.24
All 15. 35 6.03 0. 10 15. 35 6.19
Al2 15.21 6.12 0. 10 15. 21 5.97
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