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Table 1 Kinetic model parameters for remove of U( V[ ) by OA-nZVI
Pseudo-first order model Pseudo-second order model
q./(mg/g) k1/(min~ 1) R} q./(mg/g) ks /[ g/(mg + min) ] Rj
19. 26 0.209 1 0.996 4 19. 59 1.123 0 0.998 8
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Fig. 7 Simulation of adsorption isotherms data of OA-nZVI
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Table 2  Fitting parameters of adsorption isotherms for U( V[ ) on OA-nZVI

Langmuir Freundlich
Temperature/K - -
gm/(mg/g) ki /(L/mg) Ri kp/(mg!™ "« L"/g) n R}
288 195. 25 0.423 6 0.995 117,47 1.479 0.978
298 196. 31 0.699 6 0.995 130. 44 1.583 0. 980
308 196. 91 0.978 3 0.996 153. 06 1.599 0.991
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UVD JG s OA-nZVT 11 BR 1A 25 44 J Az i 0 BR K
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Fig. 9 SEM image and TEM image of OA-nZVI-U
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Fig. 10 XRD spectra of OA-nZVI and OA-nZVI-U
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Research Progress and Mechanism Analysis of OA-nZVI Remediation of
Uranium Contaminated Groundwater
HE Guicheng', WANG Xianglei', HUANG Bingxiang®, ZHANG Qinglin®, LI De’, MA Jianhong'

(1.School of Resource Environment and Safety Engineering, University of South China, Hengyang 421001, China;
2. National Key Laboratory of Coal Fine Exploration and Intelligent Development, China University of Mining
and Technology, Xuzhou 221116, China;

3. CNNC Xinjiang Mining Co., Ltd., Urumgi 830063, China)

Abstract: Oxalate modification represents an eco-efficient strategy to address nanoparticle aggregation
in nano zero-valent iron (nZV1) systems while synergistically enhancing U(VI) removal through cou-
pled adsorption-reduction mechanisms. This study synthesized sodium oxalate-modified nZVI (OA-
nZV1) via liquid-phase reduction. The oxalate coating effectively suppressed particle agglomeration in-
duced by magnetic interactions and van der Waals forces. Systematic investigations were conducted to
elucidate the morphological evolution of nZVI1 post-modification and its mechanistic behavior in urani-
um-contaminated groundwater remediation. Characterization revealed that OA-nZVT exhibited a trans-
formation from irregular spherical particles to well-defined spherical geometries, accompanied by an
increased Fe’ content in the mineral phase. Under optimized conditions (pH =15, 25 ‘C, dosage=
0.5 g/L), OA-nZVI demonstrated exceptional U(VI) removal efficiency. The enhanced performance
originates from synergistic interactions: Carboxyl groups on oxalate ligands facilitated uranyl adsorp-
tion via surface complexation, and the Fe’ core mediated electron transfer for U (VI) reduction to
U(IV). Subsequent oxidation generated goethite (a-FeOOH), which further immobilized uranium
through hydroxyl coordination. The removal kinetics adhered to a pseudo-second-order model, while
equilibrium data fitted the Langmuir isotherm, yielding a maximum theoretical adsorption capacity of
196.31 mg/g. Notably, competitive ions (A" and HCO; ) exhibited significant inhibitory effects,
necessitating consideration in field applications. This work provides critical insights for developing ad-
vanced uranium remediation materials. Future research directions should prioritize: Evaluating mate-
rial stability under complex hydrogeochemical conditions (e.g., high salinity with coexisting SO} /
HCO; , pH=3~10, and humic acid presence), and validating performance through dynamic column
experiments simulating groundwater flow regimes and ion exchange processes. These investigations
will bridge the gap between laboratory-scale achievements and practical engineering applications.

Key words: nanometer zero-valent iron; sodium oxalate; uranium; groundwater remediation



