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ABSTRACT

ABSTRACT

Dissolved inorganic carbon (DIC) is one of the four parameters characterizing
the oceanic CO, system, and also the basic data for the research of ocean carbon cycle
and ocean acidification. So far, most of the DIC data is obtained mainly by analyzing
bottle samples collected in cruise. This data is of low spatial and temporal resolution
and can not meet the requirement of the research community. Time series observation
using in situ analyzers is the best way to obtain DIC data of high temporal solution,
however very few in situ DIC analyzers have been reported. In this study, we
developed an in situ analyzer for seawater DIC (ISA-DIC) and tested its performance
in laboratory, outdoor tank and at sea. The obtained results are shown as follows:

(1) The ISA-DIC is based on spectrophotometric pH measurement. An 8-port
2-position valve was used to allow seawater sample and hydrochloric acid mix at
a constant volume ratio. The Teflon AF2400 tubing which has very high
gas-permeability was used to make a COp-equilibrator. A home-made
spectrophotoelectric system using LEDs as the light source was applied to
measure the pH of the indicator inside the Teflon AF 2400 tubing. The weight and
power consumption of ISA-DIC were 6.5 kg and 4.1 W, respectively. 80 pL of
indicator, 100 pL of hydrochloric acid and 6 min were needed for one
measurement. The 10-day test in outdoor tank showed that the precision of
ISA-DIC was 4.2 pmol/kg; the agreement between the measurements obtained by
ISA-DIC and gas-phase NDIR (standard method), the accuracy, was 1.747.8
pmol/kg, and no obvious drift was observed during the test. During the test in
Sanya bay, ISA-DIC ran smoothly and the long-term time series DIC data of 31
days was obtained. However, the accuracy at sea of the ISA-DIC should be
improved.

(2) The ISA-DIC was modified by using home-made valve controller and peristaltic

pump to improve its performance. After modification, the test in lab indicated that



ABSTRACT

the precision was #2.5 pmol/kg. During the 7-day test at Sanya bay, ISA-DIC ran
smoothly and showed an accuracy of 8.9+15.5 pmol/kg. No obvious signal drift
occurred. In brief, the ISA-DIC is small in size and with low power consumption,
and it can be applied in the long-term time-series observation of DIC at sea.

However, more work is needed to improve its accuracy.

Key words: seawater; dissolved inorganic carbon; spectrophotometric pH

measurement; in situ analyzer
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