©
2019 2022

Investigation and dynamic analysis of rare earth elements and other rare metals
in urban river water
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Comprehensive multielement analysis of least 53 elements, including 40
rare metals, in river water at all points from upstream to the estuary in urban rivers and sewage
treatment effluent was established by using three analytical methods of ICP-MS, chelating
SPE/ICP-MS, and reflux-type heating acid decomposition/chelating SPE/ICP-MS. Recoveries of some
elements for sewage treatment effluent in chelating SPE were improved by being combined with
reflux-type heating acid decomposition. In particular, the reflux-type heating acid
decomposition/chelating SPE/ICP-MS method enabled the determination of Co, In, Eu, Pr, Sm, Th, and
Tm, which had been difficult to determine in chelating SPE/ICP-MS without this decomposition
procedure. A potential anthropogenic pollution (PAPs) of rare metals was investigated by the
established analytical methods. As a result, 25 elements from the inflow area of sewage treatment
effluent were several to several dozen times higher than those in the clean area.
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Table 1 Percentage of speciation of potential anthropogenic pollutants River water in sewage
treatment effluent inflow area
Chemical concentration Fractional distribution parcentage ( %, n=3)
Element (ngL™) Cationic Anionic Non ionic
Li 153 =+ 0.016 108 £+ 34 - -
B 315 + 1.6 - = 93 = 13
Mn 14.6 + 0.92 123 = 7.1 - -
Co 0.232 =*0.0017 48 = 0.84 35 £ 4.2 13 = 2.7
Ni 3.40 + 0.018 58 £ 14 492 £ 9.1 27 = 033
Ge 0.0449 =+ 0.0021 5.0 0.50 23 += 7.7 72 = 11
Se 0.201 + 0.0064 15 £ 1.0 27 =Nk 17 £ 3.6
Rb  6.03 =+ 0.055 119 £ 2.9 n.d. n.d.
Y 0.0105 = 0.00066 113 = 74 50 = 3.2 -
Mo 0.850 + 0.0018 6.6 4.0 78 + 5.0 =
Cs  0.0402 = 0.00027 117 £ 4.8 n.d. n.d.
Ba 9.26 + 0.049 110 = 24 - nd.
Gd 0.0234 = 0.0017 18 = 1.3 6.5 = 3.9 7l 2= &
Dy 0.00112 = 0.00027 119 £ 29 75 £ 4.9 n.d.
Ho 0.000767= 0.000083 90 £ 9.0 55 £ 49 n.d.
Er 0.0032 =+ 0.00025 104 = 7.1 74 = 6.5 n.d.
Tm  0.000593+ 0.000050 9 £ 74 81 = 6.5 n.d.
Yb 0.0063 = 0.00034 83 £ 3.2 11 £ 8.0 n.d.
Lu 0.00121 == 0.00010 91 = 64 21 =15 n.d.
Pt 0.00175 =+ 0.00041 21 + 4.5 27 + 6.4 =

—: Below the lower limit of quantificationn.d. : not detected
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