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Abstract: Based on data from 45 soil cores, 35 lake sediment cores, and 32 sea sediment cores in China, this study found a type of
239+240p peakless distribution cores in soil, lakes, and marine environments, and discussed their causes of 239:240py peakless
distribution. The results show that there were two main types of peakless distribution of >*****°Pu in soil core samples: one that the
2391240py specific activity increased with depth, and the other that the 2****°Pu specific activity decreased with depth; when using a
Convection Dispersion Equation (CDE) model to simulate the migration behavior of 2*****°Pu in soil cores, the apparent convection
rate showed a positive correlation with the *****°Pu maximum depth (#=45, R’=0.847). There was only one type of peakless
distribution of **"**Pu in lake and ocean core samples: the *°"2*°Pu specific activity decreased with depth. Meanwhile, the
sedimentation rate of lake core samples (=35, R>=0.921) or the maximum apparent convection rate of marine core samples (#=32,
R’=0.949) also showed a positive correlation with the ******°Pu maximum depth. The maximum apparent convection rate of the
exchangeable 2**"**°Pu in the peakless distribution core sample was close to the sedimentation rate, and the maximum apparent
convection rate didn’t affect the vertical distribution of 2*****°Pu in the core sample.

239+240p,
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Table 1 Information of typical core samples with peakless distribution of ******°Pu in the Chinese environment
¥ ERR ] PR LIECN) RAEI IR Hk(em)  FERIBE(em) ®?PuBg/m?)  BF ik
1 T IERERE YA 36.8 2017.7 38 2~5 66 [8]
2 TR D2 35.7 na. 40 2~12 53.542.1 [9]
3 T DH2-2 40.1 2011.7 30 2~5 546427 [17]
4 LA C3 na. 2013-2016 35 255 na. [18]
5 WAL RE TMS3 26.1 2017 30 0.5~1 63.9+0.8 [19]
6 WAL RE K4 37.3 2018.6 3g/em’ n.a. 2.5£0.2 [20]
7 AR CB-35 33.5 na. 20 2 na. [21]
8 AR PA-11 15.5 1996-1997 14 1 3.75 [22]
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Table 2 The relationship between 2*****°Pu and depth in the Chinese environment

7 g WREERH B020py GRS IIAIR KR R n 73 FE 1 B (em)
1 YA JUATERBE (em) 297290py=2 069/(1+1.615Z) 0.963 15 2~5
2 D2 JUAT % (cm) #9+240py=1 5837 1326 0.981 10 2~12
3 DH2-2 JUATER FE (em) B9 240py=0.715/(1-0.0262) 0.955 9 2~5
4 C3 JUATERBE (em) 239280p=(),0676/(1+0.166Z) 0.856 7 2.5~5
5 TMS3 JUATERBE (em) 291280py=60.372/(1+5.6112) 0.960 47 0.5~1
6 K4 TR (g/em®) B9240py=(.540e H114 0.887 8 na.
7 CB-35 JUAT % (em) B9240py=(.467¢ 1% 0.948 10 2
8 PA-11 JUATERBE (em) 29290py=() 554/(1+1.2512) 0.861 13 1
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Fig.5 Vertical distributions of ****°Py in lake sediment cores
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