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What is UV-Visible Spectroscopy?

Uses UV (200-380 nm) and Visible (380—780 nm) light.

Ultraviolet Visible Infrared

100 280 315 400

The Spectrum of Light
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Principle of UV-Visible Spectrophotometry

Frrorionts

Monochromator

\

Light Entrance Dispersive Exit
Source Slit Element Slit Sample Detector

IMA | INSTRUMENTATION OF UV VISIBLE SPECTROPHOTOMETRY | DURGADEVI G | AP |

14/11/2025 SNSCPHS |



TUTIonNsS

INSTRUMENTATION OF UV-VISIBLE SPECTROPHOTOMETRY

Sources of Light

DEUTERIUM UV LAMP TUNGSTEN-HALOGEN XENON ARC LAMP
Use: 190-400 nm (UV) VIS-NIR LAMP Use: 190-100 nm (UV)
Description: Use: 320-1100 (UV/Visible/NIR)
Description: Continuous (Visible/NIR) spectrum:
UV spectrum Stable, continuous Broad continuous
visible spectrum spectrum
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Filters

Interference Filter

UV-VISIBLE
/ INTERFERENCE
7 FILTER
\ P SAMPLE
BROADBOAND UV-VIS LIGHT SOURCE . /voitee\ { ‘ CUVETTE
3 ' DIELECTRIC || ' | | .
L .— -
, : \ LAYERS ‘
200-800 nm NN ._
= = 532 nm
REJECTED _ SPECTOMETER
WAVELENGTHS i i DETECTOR
VN
/U
| TRANSMITTED LIGHT

(532 nm + 10 nm)
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Monochromator

ryrions

Converts polychromatic light to monochromatic light

COLLIMATER

SLIT EXIT SLIT

POLYCHROMATIC LIGHT

I I MONOCHROMATIC LIGHT

ENTRANCE SLIT EXIT SLIT

COLLIMATER DISPERSIVE
PRISM
TYPES

PRISM
(DISPERSIVE/REFRACTIVE)

GRATING
(DIFFRACTION)

MOST COMMON: DOUBLE-BEAM WITH
ROTATING PRISMS & SLITS
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Sample & Reference Cells TS

UVNisible Visible Colorimetry
Spectroscopy Spectroscopy (Glass/Plastic)
(Quartz) (Glass/Plastic)
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Detector

PHOTODIODE
LIGHT ENTERS ARRAY —— ELECTRICAL SIGNAL

DETECTOR

CONVERSION OF LIGHT
— DIGITAL DISPLAY & DATA PROCESSING
ELECTRICAL SIGNAL — TO ELECTRICAL SIGNAL
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Barrier layer cell/ Photovoltaic cell s Lo

TRANSPARENT
LIGHT LAYER

=

LIGHT CREATES [

e’-HOLE PAIRS

ELECTRICAL CURRENT
BARRIER LAYER @ LIGHT INTENSITY

METAL BASE ELECTRODE O—

USE: COLORIMETERS NO EXTERNAL POWER
(VISIBLE LIGHT ONLY) REQUIRED
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Photo emissive cell

PHOTOECTRIC

EFFECT
LIGHT { < ANODE
e” EMISSION
CATHODE
(PHOTOSENSITIVE
METAL: Cs, K) ELECTRICAL CURRENT
& LIGHT INTENSITY
v USE: UV-VISIBLE % REQUIRES EXTERNAL POWER
SPECTOPHTROMETERS (VACUIM/GAS-FILLED)
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WORKING:

Step 1: Photon Incidence

: : Cathode ,(.’-’&; \?*.
Incident Light (Photoemissive |-—/
(UV-Vis Photons) Surface)

o Anode

Glass Envelope (Collector Wire)

Action: Light strikes the cathode.

Step 3: Electron Acceleration

n
Electric Field
e- -
e
Incident Light ST
(UV-Vis Photons) P
=
- +
HV Power Supply Glass Envelope Anode .
(100-1000V DC) (Collector Wire)

Action: High voltage accelerates
electrons towards the anode
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Step 2: Photoectric Effect >

BT TIons

. . Cathode
Incident Light (Photoemissive |/
(UV-Vis Photons) Surface)

Photoeletrons (e~

Anode
(Collector Wire)

Glass Envelope

Action: Photons eject electrons from

the cathode (Photoectric Effect)

Step 4: Current Generation

Electric Field

s ~\
Incident Light \
(UV-Vis Photons) — I
7 l
~ +
HV Power Supply Glass Envelope
(100-1000V DC) —
@Al /( % Galvanommater

(Ip)

Result: Electron flow creates measurable current (Ip)
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photoelectron
.

Photo multiplier tubes

dynodes

. . _|_
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To Photon Counting
|
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Working:

14/11/2025

Step 1: Photon hits Photocathode

Incoming Photon (Light)

Photocathode ° 1e

Dynode 1

Step 2: Electron Accelerated

- * °, ) .';\_
High Voltage (HV) :

Step 3: Electron cascade begins

(&) .9

A single photon of light hits
Photocathode, causing the emission of
one electron (photoemission.

The electron is accelerated by
high-voltage electric field towards the
first Dynode.

@;o B i Upon impact, each electron causes
050 20 ® ermoien’ | new electrons of emitted of emitted
°e (Gain~4-6x) | (secondary emission).

Qo

Dynode 1 Dynode 3 Dynode 4

Step 4: Singal amplified at anode

Amplified
Electrical Signal

This multipication repeats across all 8-
8-14 Dynodes, resulting, measurable
electrical signal at Anode Total Gain 10*
10°-0%).
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Silicon Photodiode

o0 k

B0

15}

0L

200 v Visible

Silicon Spettral Response
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—
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Digital Display

Absorance/Transsitance Data

|
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Working:

ryrions

Step 1: Light Absorption Step 2: Electron hole pair generation

Energy 2 1.1 eV

\h\\ P-type Silicon ? & o P-type Silicon 2 e

e
h* # Photocurent
*_,__ ”
e h

Incoming Light

(Photons) - Depletion Region o0 @ ., Depletion *I:@egion .

Photon N-type Silicon Photon N-type Silicon

Step 3: Charge Separation & Current Flow Step 4: Output & Measurement

Amplified
+ Signal
. Photocurent Silicon Transimpedance ‘ Voltage Output
oo O Builtin ElectricField e..h iy ¥ Photodoide Amplifier (Absorbance/Transtitance
Reading)

Photon N-type Silicon
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UV-YIS 3000

Readout device
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S . 1. Light Source
ummary-. Provides stable UV & Visible light
(Deuterium/Tungsten) TUTIOTS

1

2. Monochromator
Selects specific wavelength
(Prism/Grating)

3. Sample Holder
(Cuvette)

Holds sample solution
(Quartz/Glass cell)

5. Readout Device
4. Detector Displays/Records
Converts transmiited light # Absorbance/ Transmittance
to electrical signal Transsrirance/Concentration
(PMT/ Photodiode) (Digital/Chart)
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Assessment

1. Which component of a UV-Vis spectrophotometer is responsible for
separating light into different wavelengths?
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Assessment

1. Which component of a UV-Vis spectrophotometer is responsible for
separating light into different wavelengths?

Collimator Wavelength Selector Detector
(Lens) (Slit) (Photocell)
~ p S 020
0 ¢
o= Aﬁl . ¥
Digital Display
Light source Monochromator Sample or Meter
(Prismor Grating) Solution

(in Cuvette)
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Assessment

2. What is the primary source of radiation used in UV-Visible
spectroscopy?
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TUTIonNsS

Assessment

2. What is the primary source of radiation used in UV-Visible
spectroscopy?
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Assessment

3. Which material is preferred for cuvettes when measuring in the UV
region?
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3. Which material is preferred for cuvettes when measuring in the UV

region?

Assessment

— —
{::::::;
Glass Quartz
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