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Cpper, zinc, and manganese are cmmnly und in bh naural and reaed waer surces. Alhugh hese meals
are essenal micrnuriens, heir accumulan, even a lw cncenrans, can lead  serius healh issues.
Therere, cnnuus and accurae mniring  hese elemens in envirnmenal and drinking waer is crucial 
ensure public saey.

Slid Phase Exracn SPE is awidely used sample preparan echnique ha reliesn srbenmaerials  separae
and cncenrae specic analyes rm cmplex marices. In heavy meal analysis, SPE ers several advanages,
such as enhanced sensiviy, selecviy, and cmpabiliy wih aumaed sysems. Inexchange resins selecvely
bind  ins based n heir charge and herere are ne  he ms eecve srbens r meal in separan.
While canexchange resins reain psively charged meal ins like Cu²⁺, Zn²⁺, and Mn²⁺, aninexchange resins
bind  negavely charged species. This selecviy allws r cleaner separan and mre accurae quancan in
mulparameric analysis.

The bjecve  his wrk was  develp an aumac sequenal injecn analysis SIA sysem inegraed wih
an inline canexchange resin clumn Typearl r he simulaneus deerminan  cpper II, zinc, and
manganese inwaer samples. This sysememplys a canic resin cupledwih a clrimeric reagen Zincnwhse
selecviy varies wih pH, enabling he separan  argemeal ins and cnsequen individual quancan. This
mehd presens a reliable and reagenecien alernave  cnvennal echniques, wih srng penal r
realme r nsie mniring applicans.
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