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Changes in the Combustion Transformation Capability of EA-Conflo-IRMS
and Their Impacts on Nitrogen and Carbon Isotope Ratio Measurement
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Abstract. A clear picture of the changes in combustion transformation capability (CTC) of
EA-Conflo-IRMS with the number of samples was measured and the relationship of meas-
ured nitrogen and carbon isotope ratios with their CTC were depicted by analysis of the data
accumulated in the long time of work. The CTC displays little variation during a period of
first 356 runs, followed by the degression of CTC for the subsequent 127 samples and the
ensuing relatively lower level of CTC for next 65 runs. This marked decrease in CTC oc-
curred when most Cu in reduction tube was oxidized and the oxidative ability of upper part
of combustion tube declined. Moreover, the measured nitrogen and carbon isotope ratios

tend to reduce with the declined CTC despite there are some complicated changes in the
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measured isotope ratios due to the influences of other factors. In order to normalize the shif-

ted state of this machine, a reversed calibration was performed on the CO, reference gases

by some standards, determined when EA-Conflo-IRMS at its lowered CTC level, to give

out the properly normalized §-values, relative to which the carbon isotope ratios of some

standards were measured again. The accuracy (less than 0.1%) and precision (better than

0.15%y) indicate the practicability of the above method.

Key words: EA-C-IRMS; combustion transformation capability; nitrogen and carbon iso-

tope ratios; reversed calibration
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1
Table 1 Information on samples used in this work.
oBC /%o
Sample number Sample name Chemical formula Sample type o1 C value
STD1 Cicloesanone-2, 4-dinitrofenilidrazone Ci2 Hit N, Oy STea -
STD2 Nicotinamide CsHg N2 O STea -
STD3 Atropina Ci7 Hzs NO; STEa -
STD4 Acetanilide Cs HoNO STea -
STD5 Fenantrene additivato - STea -
STD6 Collagen Ci2H2e N5 Oy STiso —9.0
STD7 Glycine C, HsNO; STiso —33.3
STDS Urea CH/N,O STiso —43.53
STD9 Caffeine CsHioN, O3 STiso —33.2
:STea (IS ), STiso

Note: STga Stand for standards for elemental analysis, whereas STiso denotes working standards for isotopic analysis in USA.
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Fig. 1 The changes in peak area of CO, and N, along with analysis number
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Fig.2 The variations in measured carbon and nitrogen isotope ratios of STD1 samples with different
combustion transformation capability (CTC)
(a) Carbon isotope ratios VS, the CTCs of carbon; (b) Nitrogen isotope ratios VS, the CTCs of nitrogen

Note: Arrow 1 and arrow 2 denote different directional changes of the isotope ratios with CTCs
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with the given values of the standard samples °
’
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0. 1%, , 0.15%,
Sample  Chemical Measured Given 83 C
name formula o C value value ( 2). ’
Collagen Ci2HzyN3;O4 —9.07+0. 12 (n=3) —9.0 | '
Glycine CyH;NO, —33.2840.09 (n=3) —33.3 ‘
Urea CH;N,O —43.58+0.15 (n=3) —43.53
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