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Abstract [ Objective]  Antimony (Sb), a typical heavy metal pollutant with environmental toxicity, mainly exists in aquatic
environment in two oxidation states; trivalent Sb[ Sb(I[) ] and pentavalent Sb[ Sh( V) ]. These two species exhibit significant
differences in toxicity, bioavailability, and migration and transformation behavior. With the intensification of industrial activities, Sh
pollution has become increasingly prominent. Accurate identification and valence analysis of Sb in water bodies is crucial for evaluating
its ecological risks and formulating effective pollution control and remediation strategies. This paper aims to systematically summarize
the current research progress of Sb valence measurement technologies in aquatic environments, providing theoretical support and
technical references for environmental monitoring and pollution management of Sh. [ Methods] Based on a comprehensive review of

relevant literature, this paper introduces the fundamental theories related to Sh speciation, including its redox characteristics,
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coordination behavior, and complexation mechanisms. It focuses on comparing the principles, performance, and applications status of
several representative Sb speciation technologies, such as spectrophotometry, atomic spectrometry, electrochemical method,
chromatography-element detection hyphenated technology, and nanomaterial-assisted technology are deeply analyzed. [ Results ]

Spectrophotometry is cost-effective and easy to operate, but suffers from limited sensitivity and selectivity. Hydride generation atomic
spectrometry offers high sensitivity, with detection limits as low as 0. 05 pg/L. Electrochemical method provides good selectivity for
Sb(II), with detection limits reaching 1. 08x10™7 mol/L. High-performance liquid chromatography coupled with inductively coupled
plasma mass spectrometry ( HPLC-ICP-MS) exhibits outstanding sensitivity and selectivity. Iis detection limits can reach the ng/L
level, making it one of the most advanced analytical technologies available. However, the method is limited by high instrumentation
costs and complex operation. Nanomaterial-assisted technology shows promising potential for Sb valence separation and
preconcentration, though issues such as high cost and complex operation still remain. [ Conclusion]  Existing Sb valence measurement
technologies have their respective advantages and limitations. Among them, HPLC-ICP-MS shows wide application potential due to its
superior sensitivity and selectivity. Future research should focus on developing efficient and stable sample pretreatment technology,
environmentally friendly enrichment materials, portable on-site rapid detection technology, and artificial intelligence-assisted analytical

platforms, aiming to provide more precise and efficient technical support for environmental pollution monitoring and risk management.
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Tab. 1 Application of Different Sh Valence Determination Methods in Actual Environment
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Sh( V) Uik, mmOBAH (a5 - 2k 4% EDTA K pweg/L. Sb(Il) 0.06 pg/L;

- JRF Ok HPLC-HG-AFS; Sh(V) 0.13
we/L.Sh(1)0.07 we/L

Sh(Il) . WA G- FIOtEE THREK KRB TFK 0.2 mo/L AR  KIFELE:SH(I) 0.010 pe/g.  [52]
Sh( V) Sh( V) 0.015 pe/g;
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