FIRRIAIESE 2025 2523 4510
Natural Science Research.2025,2(1)

QFW%R

RIEEER TG RIS B EEORP 5

FHF GAK FAH FEm R E O FUF RAR
FRRERTE RFRIFRE, /& &7 530006

[Tl (T BA—#EAEELE, LIRFEFEPADZTENARRKE, KFLEROLIEARER GeF RAL) AR F
B (doibd, BREREE), EREAFZTEALATE, sk RgREa8E Rmg. RAFRET L T TPHAA4£,
MEBLEFRERTEFENLSIR, BHAERMELFTEAMNER, mALSN G, LA LEER P, HELFEHE
SlER AR S, AW EEESAFHANK, RELEEAXEBREL L. BAEPFTMNER FEEFHELYW, £F74E
AR (WBLERBERMERMEIASL) REFRKREFRAASESAS., AT FRIKRARA M, KLERIZET
BHA, TEBELNIKA, FAIHEHMREN LT LERAKBRIT@RKGIRET, FATHELE B AR,
[(REAl T 4; RRMZETERAK; £FNUBE0R%; THERE R

DOI: 10.33142/nsr.v2i1.15890 PESES: X5 XEMFINAD: A

Research Advances in Thallium Pollution Status and Remediation Technologies

QIN Jiayong, ZENG Yuejun, LUO Qiuyan, LI Yunxiang, LIANG Hui, LI Wenxuan, HUANG Zaiyin"
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Thallium (TI), as a highly toxic heavy metal, is attracting increasing global attention due to its environmental pollution
issues. Thallium pollution sources include natural release (such as ore deposit weathering) and human activities (such as metallurgy
and solid waste storage), with particularly severe cases in mining areas of southern China where soil and water thallium concentrations
far exceed national standards. In the environment, thallium exists in T1* and TI** forms: the former enters organisms by competitively
replacing potassium ions, while the latter shows increased mobility under acidic conditions, worsening ecological risks. Among current
treatment technologies, physicochemical methods are efficient but costly, bioremediation is eco-friendly but time-consuming, and
combined processes are effective but operationally complex. The typical case of Guizhou Lanmuchang mining area shows that
differentiated remediation strategies (such as setting remediation benchmarks based on regional background values) can significantly
reduce both economic costs and ecological risks. Future efforts should focus on developing low-cost functional materials, advancing
thallium isotope tracing technology, improving policy monitoring systems, and promoting interdisciplinary collaboration to shift
thallium pollution control from end-of-pipe treatment to source prevention, achieving sustainable development goals.
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