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Electrochemistry
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Fig. 1: Scheme of the flow-through electrochemical cell (Ferg, 2012)

« awide range of different methods and procedures

 adjusting ox. states in the flow apparatus
« mainly for the analytics of organics, not a separation

« (Czech electrochemistry tradition
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° SHE radiotrace — IOW Conc_' T_I/2 = ~MmsS—S Fig. 2: Periodic table with SHE highlighted

 oxidation state adjustment
« without chemicals — green chemistry (/)
« chemical properties, characterization
* further experiments, separation
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« notvery widespread in radiochemistry

« fortransuraniums (Toyoshima, 2008)
* Yb,Ce, Sr — No, Md

Fig. 3: Elchem cell for uranium analysis (Hideyo, 1986)

« electrodeposition, a-spectroscopy (2007 -)

Source: Hideyo Takeishi et. al, Analytical Chemistry 1986 58 (2), 458-462, DOI: 10.1021/ac00293a043
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Working electrode
(A bunch of glassy carbon fibers (11 um¢))
Column volume: ~ 250 uL

Reference electrode Surface area of fibers: ~1500 cm?2

(Ag-AgCl)
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inlet \ | [+ (Ptmesh)
\
Glassy carb\czn rod ' ‘1 * ‘1— Outlet
1 /1' T T® «i_
— bl
/ S~ Electrolyte

/
Porous Vycol-glass tube ——1
(4.8 mm i.d. x 30 mm) 1cm

Fig. 4: electrochemistry apparatus made by (Toyoshima, 2008)

Source of the figures: Toyoshima et al.,. Radiochim. Acta. 2008-6-1, 96, Nr. 6, p. 323-326. doi:
10.1524/ract.2008.1498; Toyoshima et al., J. Am. Chem. Soc. 131,9180-9181 (2009).

Toyoshima et al., Radiochim. Acta 96, 323-326 (2008).
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Elution behavior of 8'Sr2* and 162Yb3+
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6: Oxidation probability by (Toyoshima, 2009)
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beam Czech Academy
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Basic assumptions o sciences

Fig. 7: Scheme of the whole FNSPE experimental apparatus

SHE oxidation state adjustment

 one-atom-at-a-time mode, fast
« minimalization of sorption and electrodeposition
« compatibility with other parts of the CTU apparatus

 flow arrangement
 three-electrode system
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RaFEC

Rapid Flow Electrochemical Cell
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Fig. 9: possible Tl radioisotopes, source [1] ﬁ
[1] NuDat 3.0: Search and plot nuclear structure and decay data interactively. Upton: Flg' 12: LLE scheme HPGe detector
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Fig. 14: Scheme of RaFEC v1.5 apparatus
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Fig. 16a: Detail of the apparatus —
compartment of isolation

Fig. 15: Picture of RaFEC v1.2 apparatus (04/2025)
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1.2 - 1.2 4
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Fig. 18a+bh: E for individual samples and potentials



anion-exchange resin Dowex™ 1X2 100-200 mesh
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Fig. 19: Results of chromatography with anex
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Conclusion

 electrochemistry apparatus RaFECv1.2
« capable of adjusting the oxidation state of Tl (cyclotron) radiotraces

e 2077]: further research needed
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Fig. 20: Periodic table (Pyykké), source: [2], changed

[2] Phys. Chem. Chem. Phys., 2011, 13, 161-168
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