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GOTO, Akiko S., Ryo OKINO and Takashi HASEGAWA (2012) Measurement of stable carbon and
oxygen isotope ratios of carbonate with continuous flow system : a consideration for operational
conditions of GasBench/IRMS system. Mem. Fukui Pref. Dinosaur Mus. 11 : 49 —55.

The continuous flow system for isotope measurement (GasBench/Isotope ratio mass spectrometry (IRMS))
was installed at the Kanazawa University, and measurement of carbon and oxygen isotope ratios of
carbonate has started.

Carbon and oxygen isotope ratios of carbonate are useful and a common tool for the estimation of
palecenvironmental fluctuation including sea surface paleotemperature. Off-line system (e.g., IRMS analysis
after gas purification using vacuum line) had long been used for the analysis, though it needs technical
skills and time-consuming preparation. On-line system equipped with dual-inlet system requires higher
running cost and frequent maintenance. A new continuous flow system which became widely used recently,
may resolve such problems of previous systems in terms of workability, efficiency and sample size.

We examine following conditions of our new system for carbon and oxygen isotope measurement of
carbonate: 1) signal intensity for the measurement, 2) quantity ratio of carbonate and phosphoric acid
for phospholysis and 3) reaction time for complete dissolution. We considered data from the practical
analysis for limestone and carbonate reagents and determined the best conditions. Our current protocol
was also described in this article.
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FIGURE 1. Schematic configuration of on-line system of GasBench/isotope ratio mass spectrometry (IRMS). Each number is explained in the text.
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FIGURE 2. A chromatogram of measurement in our laboratory.

Sample CO, gas is injected four times to IRMS after three times
measurements of reference gas. Sample weight is about 0.6 mg.
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FIGURE 3. Relation between measurement peak area and isotope value. The 6 C and ¢ 0 values show a broad range when the measured
area was below 10Vs. Each point represents an individual peak (single injection to IRMS) in a chromatogram. SA-01 is limestone, SA-02

and -03 are CaCO; reagent.
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FIGURE 4. Analytical effects of the ratio of carbonate (weight) to
phosphoric acid (volume) on carbon and oxygen isotope values.

6 C and 60 data, respectively, (carbonate/phosphoric acid = 1.5~
7) are plotted within the range of instrumental standard deviation
(gray dashed square) reported by Thermo Application note: 30050.
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FIGURE 5. Reaction time of samples with phosphoric acid vs. isotope values of carbon and oxygen from limestone (SA-1) and carbonate
reagents (SA-3, -4) . The isotope values are stable until 6 hours, although oxygen isotope values from samples with shorter reaction time

show slightly larger standard deviation.
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FIGURE 6. A chromatogram of measurement troubled on the
second peak. Possible obstruction with phosphoric acid in the
capillary caused a serious depression for the second peak. Sample
weight is about 0.3 mg.
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