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Abstract

Abstract

210Bj (half-life = 5.01 d) belongs to the uranium decay series. Its parent and
daughter nuclides are %°Pb and *°Po, respectively. Many studies on *°Pb and #°Po
have been carried out, but few attempts were made to %°Bi.

Kim et al. (2014) suggested that “°Bi might significantly contribute to the
disequilibrium of #°Po/?°Pb in the water column because of its strong particle
reactivity. The effect of ?!°Bi is usually ignored in estimating the flux of POC via the
extent of >°Po/*°Pb disequilibrium, which may overestimate the POC flux. Therefore,
it>s vital to carry out research on the biogeochemical behaviors of #'°Bi.

Biggin et al. (2002) found that in the northeast Irish Sea the activity ratio of
210Bj/2%h js 2.9040.45 in particulate phase, and 0.14+40.03 in dissolved phase.
Nevertheless, the total activity ratio of “°Bi/**°Pb was close to unity. This result is
consistent with what Tokieda et al. (1994) found in Funka Bay. In the meantime,
Narita et al. (1989) and Harada et al. (1989) found remarkable disequilibrium in the
groundwater of Florida, where the activity of °Bi and *!°Pb were 16.440.6 dpm/L
and 0.38240.065 dpm/L respectively. There is no consensus on the *°Bi/*°Pb
disequilibrium in marine settings. Therefore, there is a pressing need to understand the
biogeochemical behaviors of 2°Bi.

Measurement of #'°Bi in seawater requires large sample volume and is labor
intensive. As such, it is not practicable to process large numbers of samples. In this
thesis, we have established a new protocol to rapidly isolate and accurately measure
2198j and 2!°Pb in sediments. The pre-treament and measurement can be accomplished
within two days. We have succeeded to acquire excellent parallelity and
reproducibility in the measurement. The recovery is stable and the protocol does not
involve a yield tracer. Moreover, the leaching efficiency of !°Bi and #*°Pb are similar,
thereby greatly reducing the amount of reagent and workload.

We have applied this method to measure three profiles of °Bi and *°Pb in



Abstract

sediment cores collected from the Jimei mud flat and the Jiulong River Estuary. Our
data showed that *°Bi and %°Pb reached secular equilibrium at St. JM and A6. At St.
A3, there was a significant deficit of *!°Bi relative to ?*°Pb between the depth interval
of 4-12 cm. There was no significant ?°Bi deviation in the depth intervals 0-4 cm and
12-25 cm. The reason of the ?°Bi depletion is still unclear and warrants further
research.

We have measured a total of 6 surface sediment samples of °Bi and #'°Pb along
a salinity gradient in the Jiulong River Estuary. The results indicated that there was no
significant deviation between ?°Bi and #°Pb in the fluid mud. The activities seem to
be affected by sediment characteristics. In Dadeng Island fluid mud, significant
excess of 2°Bi (*°Bi/*%Pb=1.2740.10) have been found.

Although this thesis represents the first attempt to investigate the disequilibrium
between 2°Bi and #°Pb, it still requires much more thorough studies. More
measurement and relevant parameters are needed to understand the biogeochemical
behaviors of #°Bi. In the future, combined measurements of #°Bi, ?!%Pb, salinity,
temperature and pH in porewater and the overlying water may deepen our

understanding of the biogeochemical behaviors of this isotope pair.

Key words: ?*Bi; sediment; *°Bi/**°Pb disequilibrium
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