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Pt/SiO2 catalytic reduction of U(VI) to U(IV) with hydrazine nitrate
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Abstract: The 3% Pt/SiO; catalyst was prepared by using macroporous silica as the carrier and
supportingplatinum via impregnation method, which was used for the catalytic reduction of uranyl(VI)
nitrate to uranium (U(I'V)) with hydrazine nitrate. The effects of catalyst dosage, nitric acid concentration,
hydrazine nitrate concentration and reaction temperature on the catalytic reduction of U(VI) were
investigated. The characterization results showed that Pt in the catalyst was mainly deposited on the surface
of porous SiO; carrier in the form of 1~3 nm nanoparticles. The optimal catalytic reaction conditions are as
follows: 1.0 mol/L of hydrazine nitrate, 0.8 mol/L nitric acid, 0.9 mol/L uranyl nitrate, a solid-liquid ratio in
the reaction solution of 3:100, 60°C of reaction temperature for 40 min. The conversion rate of U(VI) was
100% under the optimal conditions.
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Tab.1 BET analysis of support and catalyst

i LR/ (mYe)  FLE/(cmd/g)  FLiZ/Mmm
SiO, 313.19 0.84 6.98
3% Pt/SiO> 296.14 0.80 6.94
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Fig.1 XRD patterns of support and 3% Pt/SiO2 catalyst
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Fig.2 TEM images of 3% Pt/SiO> catalyst
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Fig.3 The influence of catalyst dosage on catalytic reaction
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Fig.4 The influence of reaction temperature on catalytic reaction
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Fig.5 The influence of nitric acid concentration on catalytic reaction
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Fig.6 The influence of hydrazine nitrate concentration on catalytic reaction
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Tab.2 The experimental results of stability of Pt/SiO, Catalyst

AL A U(vI) THER
(LMY Ir {51 /min Htb®/n  HAER%
1 40 100 71.63
2 40 94.33 56.88
3 40 84.82 47.74
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