




A GENERAL SCHEME OF AN 
INSTRUMENTAL SYSTEM



UV VIS 
Spectrophotometry

•Relays on interaction between

UV VIS radiation and the 

molecules/ions of given analyte

•Absorption of UV–Visible radiation

by atoms, ions, or molecules. 

•Electronic excitation

from lower to higher energy levels. 



How it works on a
Molecular level…



How one can make qualitative and
Quantitative analysis with UV VIS Spectroscopy?



Examples of UV VIS spectra of some pesticides in water



In order to make quantification
there must be a low that links 
the intensity
of absorbed light with the
Concentration of analyte(s)
present in the container

b

Analyte’s
Concentration
in solution





IMPORTANT TO BE REMEMBERED!!!

UV-VIS is commonly a first choice whenever we want to make fast analysis 
of defined molecules that contain chromophores in their structures
that can give specific signatures in the UV-VIS spectrum…

…however…

 when we want to make some sort of elementary analysis, 
like presence of some metal ions in water for example, 
then we should explore some of the Atomic Spectroscopic Techniques





There must be a low for
Quantitative determination that
Links concentration of the
Analyte with the
Instrumental outptut































Qualitative assignment?
-retention time obtained
Under identical conditions \
Is compared

120 s

120 s



And 
How is
Quantification
Achieved?

---measure the
area below the peak
and compared it
with an internal
Standard!



HPLC
Chromatograms of
Some organic 
Compounds in
water











ANODIC STRIPPING VOLTAMMETRY
In situ Bi-film formation • metal preconcentration • oxidative stripping

1 Prepare solution

Buffer + Bi(NO₃)₃ containing Zn²⁺, 
Cd²⁺, Pb²⁺, As³⁺ and Cu²⁺. Reference 
and counter electrodes are already 
immersed.

2 Insert working 
electrode

Place the working electrode (WE) 
into the same electrochemical cell.

3 Deposit Bi film

Apply a negative deposition 
potential, Edep ≈ −1.0 V. Bi³⁺ is 
reduced and a metallic Bi⁰ film 
forms on the WE.

4 Preconcentrate 
metals

Target metal ions are reduced to 
their zero-valent forms and 
accumulated within / alloyed with 
the Bi film.

5 Strip metals 
anodically

Scan toward positive potentials. 
Metals are re-oxidized and released 
into the electrolyte, generating 
characteristic stripping peaks.
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Bi³⁺ + 3e⁻ → Bi⁰ Mⁿ⁺ + ne⁻ → M⁰

E → more positive

M⁰ → Mⁿ⁺ + ne⁻

MULTI-METAL ANODIC STRIPPING RESPONSE Illustrative peak potentials; actual values depend on matrix and electrode conditions.

Potential / V

Curren
t

Zn²⁺

-0.9

Cd²⁺

-0.7

Pb²⁺

-0.5

As³⁺

-0.3

Bi³⁺

-0.1

Cu²⁺

+0.2

Bi-film ASV: deposition → accumulation → stripping



PRINCIPLES OF ANODIC STRIPPING VOLTAMMETRY---
SUITABLE FOR DETECTION AND QUANTIFICATION
of HEAVY METAL IONS (Pb2+, Cd2+, Zn2+, Mn2+) present 
in microgram/L amounts (mainly in water)
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