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Figure 1 (Color online) Uranium-containing wastewater treatment system.
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Figure 2 (Color online) (a) Schematic diagram of the molecular structure, (b) SEM and EDS images (scale bar: 25 pm) of Fe-mTCPP/CCs;
(¢) equipment used for H,O, production; (d) CV curves of Fe-mTCPP/CCs in N,- or O,-saturated with a scan rate of 0.1 V/s; (¢) H,O, production of
Fe-mTCPP (applied potential = —0.33 V vs. RHE, 0.05 M HCI1O,); (f) effect of different initial concentrations of H,0, on the reaction of U(VI) with

H,0, (Cypvry =021 mM, pH = 6.0 £0.1, V=6 mL, T= 298K, t = 6 h).
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Figure 3 (Color online) (a) Effect of pH on U(VI) + H,0, reaction; (b) the species distribution of uranium at different pH values; (c) the reaction
kinetic curves of H,O, with U(VI); (d) fitting curves of pseudo-order kinetic model (Cyy) = 0.21 mM, CHZO2 =6.72mM, pH=6.0+0.1, V=20 mL,

T =298 K).
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Figure 4 (Color online) SEM image (a), PXRD pattern (c) and U 4f XPS (e) of the obtained product at pH = 3.0; SEM image (b), PXRD pattern
(d) and U 4f XPS (f) of the obtained product at pH = 6.0.
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B 5 (M%RER) (a) f£pH =3.0. 6.0, 9.0, RNREFIEHUVDIKE FIFLI; (b) 7EpH = 6.0, AN FEFILEUVI)IR B3 125 ih &
(Cyvyy = 0.034~0.84 mM, C”zoz =6.72mM, V' =20mL, T = 298 K)
Figure 5 (Color online) (a) Effect of different initial U(VI) concentrations at pH = 3.0, 6.0 and 9.0 and (b) kinetics curve at pH = 6.0 (Cyyy

=0.034-0.84 mM, C“z"z =6.72mM, V=20mL, T = 298 K).

FLHTUGE TR B 3G i 3, 3 5 B R AE A T 4
FAI. TMipH = 9.00UVI) + H,0, NAk ZUVI)
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Post electro-catalytically produced H,0, induced the formation of
nano-uranyl peroxide from uranyl(VI)-containing wastewater
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Abstract: Nuclear energy is widely regarded as one of the most clean, low-carbon and highly efficient baseload
energies, which can effectively solve for environmental pollution issues from traditional fossil energy sources. However,
uranium-containing wastewater associated with the development of nuclear energy, such as mining, refining and spent
fuel reprocessing, poses a potential threat to the health of human beings and environmental ecosystems. Hydrogen
peroxide (H,0,) is an environment-friendly and efficient oxidant with a wide range of applications in many fields. The
traditional industrial anthraquinone process for H,O, requires complex infrastructure and is not feasible for small-scale
operations. Therefore, developing high-performance catalysts for the small-scale and efficient production of H,0, by
photo/electro-catalytic processes can be straightforwardly consumed with hexavalent uranyl ions (U(VI)) for uranium-
containing wastewater treatment. In this paper, aiming to the post electro-catalytically produced H,0,, we utilized the
electrochemical H,O, products to systematically investigate the influences of different environmental media on between
the reaction of H,0, and U(VI), including H,O, concentration, initial U(VI) concentration, temperature, pH and
interfering ions through the batch experiments. The results show that the removal efficiencies of high U(VI)
concentration by 6.72 mM H,0, were up to 100% at pH = 3.0 and pH = 6.0, and nano-uranyl peroxide were formed in
the majority of interfering ions except (Cu2+, Fe”, VO, ) ions. This study demonstrates the great potential of
electrocatalytic production of H,0, to induce the formation of nano-uranyl peroxide from uranium-containing
wastewater.

Keywords: electrocatalysis, H,O,, U(VI), UO,(0,)-xH,0, nuclear wastewater

doi: 10.1360/SSC-2024-0239

504


https://doi.org/10.1039/D2GC02739A
https://doi.org/10.1038/s41467-024-50951-4
https://doi.org/10.1360/ssc-2021-0051
https://doi.org/10.1002/anie.200503779
https://doi.org/10.1021/acs.nanolett.4c00628
https://doi.org/10.1039/c2ce26483h
https://doi.org/10.1021/ic701607e
https://doi.org/10.1007/s10967-017-5305-z
https://doi.org/10.1021/acs.langmuir.4c01167
https://doi.org/10.1016/j.jcat.2017.09.015
https://doi.org/10.1039/A702509B
https://doi.org/10.1360/SSC-2024-0239

	电催化末端产生H 2O2诱导含铀酰(VI)废水生成�纳米过氧化铀
	引言�  引言�
	实验部分� 验部分�
	材料和试剂� 材料和试剂�
	表征仪器�  表征仪器�
	电极材料制备� 极材料制备�
	实验方法�  实验方法�

	结果与讨论� 与讨论�
	电催化产生H 电催化产生H2O2及其和U(VI)的反应�
	pH对U(VI) + H I) + H2O2反应的影响�
	不同初始U(VI)浓度对U(VI) + H I) + H2O2反应的影响�
	反应温度对U(VI) + H I) + H2O2反应的影响�
	干扰离子对U(VI) + H I) + H2O2反应的影响�
	反应中自由基的测定� 由基的测定�

	结论�  结论�


