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Fig. 1 SEM image of nZVI and 8 %-STPP-nZVI
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Fig. 2 Distribution of the homogenous dispersion of

Fe, O, P elements in 8 %-STPP-nZVI
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Fig. 3 TEM image of nZVI and 8 %-STPP-nZVI
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Fig. 4 XRD spectra of nZVI and 8 %-STPP-nZVI
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Table 2 Fitting parameters of adsorption isotherms for U(VI) on 8 %-STPP-nZVI

Langmuir model
T/K

Freundlich model

Qn/(mg/g) k1 /(L/mg) kp/(mg!= "« L"/g) n R
299 100. 75 1.059 3 0.988 69 46.900 8 1.919 8 0.945 82
309 102.72 1.475 2 0.990 01 56.878 8 1.981 0 0.959 13
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Table 3 Thermodynamic parameters at

different temperatures

T/K AGO/(kJ/mol) ASO/[J/(K + moD] AH®O /(kJ/mol)

299 —11.609 6
128.99 26.931 5

309 —12.898 6
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Performance and Mechanism Study of STPP-nZVI for Remediation of
Uranium-contaminated Groundwater
HE Guicheng, CUI Jiaxin, ZHANG Hui, ZHANG Shenping

(School of Resource Environment and Safety Engineering, University of South China, Hengyang 421001, China)

Abstract; Uranium is an important strategic resource as well as a heavy metal element with chemical
and radioactive toxicity. Currently, the efficient remediation of uranium in groundwater from uranium
mines remains a huge challenge for environmental protection and ecological security. In this study, so-
dium tripolyphosphate was used to modify nano zero-valent iron (nZVI), successfully preparing
STPP-nZVI1. The effects of solution pH, STPP-nZVI dosage, temperature, time, U(VI) concentra-
tion, and interfering ions on the STPP-nZVI-mediated remediation of U(VI) in groundwater were in-
vestigated. FTIR, SEM-Mapping, and XPS were employed to explore the mechanism underlying
STPP-nZVI’s remediation of uranium-contaminated groundwater. The results indicate that STPP-nZ-
V1 is suitable for treating weakly acidic and alkaline uranium-contaminated groundwater. At a pH of
5.0, the maximum adsorption capacity of STPP-nZVI for U(V]) reached 102. 72 mg/g, with U(VD)
adsorption occurring as a spontaneous endothermic process. The removal of uranium by STPP-nZVI1 is
primarily attributed to adsorption and reduction. STPP-nZVI materials demonstrate promising appli-
cation prospects for treating weakly acidic and alkaline uranium-contaminated groundwater.

Key words: nano zero-valent iron; sodium tripolyphosphate; uranium; groundwater; groundwater

remediation





