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Figure 1: Comparisons of 14C (a) and δ13C (b) among the unfiltered and filtered solutions of 1 mmol·L−1 of NaHCO3. PES: filterd 195 
by PES disk filter (25 mm in diameter, 0.22 µm in pore size), GF: filtered by GF disk filter (25 mm in diameter, 1.0 µm in pore size). 
Each value of 14C and δ13C represents a single treatment occasion. The bars of 14C concentration were represented the measurement 
error of the AMS analysis. The δ13C error is smaller than the plotting symbols. 

 

As the filtration in this assessment was performed under atmospheric conditions with CO2 exposure, it was likely to cause 200 

carbon contamination. However, the identical 14C concentrations (Fig. 1) suggest that a 14C increase due to CO2 contamination 

during filtration should not be considered a concern. Nonetheless, depending on the filter material or pore size, the water 

sample may not pass through unless the syringe is pressed forcefully, which can lead to contamination by the atmospheric CO2 

inside the syringe. When filtration was performed with a 1 mmol·L−1 NaHCO3 solution and an equal volume of air inside the 

syringe using a PES filter (0.22 µm), the 14C concentration of the NaHCO3 solution was measured to increase by 0.7 pMC, 205 

rising to 4.6 pMC from an initial 3.9 pMC in our assessment. This 14C increase is quantitatively reasonable, assuming a CO2 

concentration of 400 ppm and that the CO2 inside the syringe fully dissolved into the NaHCO3 solution. It is important to 

remove air bubbles in the syringe at the filtration. 

3.2 14C concentration and δ13C changes in natural water samples 

The initial values of DIC concentrations, 14C concentrations, and δ13C values for SW mixed with NaHCO3 solution were 43.2–210 

43.8 mg·L−1, 41.2–42.2 pMC, and −4.05 to −3.72‰, respectively (Table S3). For GW, these values were 53.7–59.1 mg·L−1, 

10.2–10.9 pMC, and −6.00 to −5.98‰ when mixed with NaHCO3 solution, and 22.2–22.4 mg·L−1 and −7.74 to −7.69‰ when 

not mixed with NaHCO3 solution (Table S3), respectively. After mixing with NaHCO3, the 14C concentrations in both SW and 

GW were approximately half or slightly less than half of their original concentrations. 

The largest changes in 14C and δ13C during the preservation period were observed in the Control samples, with progressively 215 

smaller changes occurring in the order of filtration-only samples, BAC-only samples, and those treated with both filtration and 

BAC. The 14C concentrations increased as the preservation period lengthened for SW-Control, GW-Control, SW-PES, GW-

PES, SW-PTFE, GW-PTFE, and SW-BAC (Fig. 2). It is reasonable to assume that these large changes in 14C concentration 

and δ13C were caused by the DIC derived from beet sugar, given that beet sugar is more easily degraded than BAC or other 

organic materials suspended in water. Given that DIC change during the preservation was enhanced by the incorporation of 220 

sugar, it is imperative to ascertain the impact of sugar addition. It is anticipated that the effect will be more pronounced in 

instance where there is a paucity of organic matter and a greater prevalence of microorganisms in the water sample. The SW 

in this study was sampled in location at the tidal flat along the Pacific coast, near the estuaries of major rivers. It can be 

reasonably assumed that water discharged from tidal flats will have higher concentrations of organic carbon, nutrient salts, 

and microbes than typical seawater (Sakamaki et al., 2006; Hu et al., 2016). Accordingly, the boost effect of SW in this study 225 

may be identical to or slightly smaller than 3.0 ± 1.4, as reported by Takahashi and Minami (2022) for the seawater sample 
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