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Radiation Sources

Trurions

{ LIGHT SOURCES ]

A4

REQUIRED FOR SHARP
ATOMIC LINES

J
, : L 1 \

HOLLOW CATHODE ELECTRODELESS
LAMP (HCL) DISCHARGE LAMP (EDL)

Most Common For Volatile Elements
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Hollow Cathode Lamp (HCL)

Trurions

Anode Hollow Cathode

Quartz window

Glass shield Inert gas

(Ne or Ar)
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Electrodeless Discharge Lamp (EDL)

Trurions

Construction

>
Seald [/ Inert Gas (Ar) ]
> Qb otosts

Small Amount of Metal/Salt
(e.g., As, Se)

Operation

@—' 1.  Microwave Field

Intense 2. lonizes Inert Gas (Ar) ——>

Microwave

Field 3. Excites Metal Atoms

Emits Light (Specific Atomic Lines)

Used for >15 Elements (e.g, As, Se)
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Sample Delivery System A
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TUTIONS

Types of Nebulizers

Inert Gas

] —>
Atomizer

PNEUMATIC ELECTRO-THERMAL ULTRASONIC
Gas Pressure Evaporator + Vibrating Crystal
Gas Carrier - Mist
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Pneumatic Nebulizers

rurionss

| !THigh-pressre

CONCENTRIC TUBES FRITTED DISC CROSS FLOW BABINGTON

Coaxial Flow Porous Disc + Gas
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Burners and Flames

ryrions

FUNCTION: Atomization + Excitation ¢%

SR

MEEKER TOTAL CONSUMPTION PREMIX
Grid Plate | Separate Paths l I Micro-Flame |

G__

LUNDEGARDH'S SHIELDED NITROUS OXIDE-ACETYLENE

Mixed Gas Protective Gasj Hot Flame

FLAMES: Provide Energy
Affects: Temperature, Stability, Interefeence

& I
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Trurions

Meeker burner

FUNCTION: Low Excitation Energy | Go

MEEKER

Natural Gas + Oxygen
Low Temperature + Not Widely Used
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Total Consumption

FUNCTION: Entire Sample Consumed & O

Pv Non-uniform,
Turbulent
flame

e
—E3
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Premix fUTIO‘J;I;’;

FUNCTION: Uniform Flame & Mixture Loss de

95% Mixture Loss

Mixing
Fuel-Oxidant

PREMIX

Sample + Fuel-Oxidant Mixed

Uniform Flame + 95% Mixture Loss
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Lundegardh's POTITTS

FUNCTION: Atomized at Nozzle & 95% Mixture Loss @Y

Atomized at
Fuel Nozzle

LUNDEGARDH’S

Sample + Air Mixed —

Uniform Flame + 95% Mixture Loss
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Shielded

FUNCTION: Improves Analytical Senstivity & Shield O.’i

Inert Gas Shield

l aw |
InénGas/ﬁ

Shield
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Electrothermal Atomization (Graphite Furnace) S B
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Heating Cycle in Graphite Furnace

3000 -

Atomization: -
2000-250°C

Atomization: IS

500
Drying: 2000-250°C —
500 1 ~660°C J . ~2770%.
O I 1 1 T 1 T T T T T i
0 10 20 30 40 40 50 60

Time (s)
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Flame Zones
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FUNCTION: Energy & Chemical Reactions ¢ 0(0)00

SECONDARY
SECONDARY 'I}Efct“togt Zb‘I)NE
roducts 10 stable
bRIMARY REAETIOIII ZONE

INTERCONAL ZONE

Max Temperature +

REHEATING ZONE Measurements

{ Mixture Heated

!7M&ture I:k;ted |
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Fuel-Oxidant Mixtures ol B
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5 3 2 :
‘,: - (g ?‘\]
ACETYLENE
TOWN GAS PROPANE ACETYLENE + NITROUS
+AIR +AIR +AIR OXIDE

w FUEL-OXIDANT MIXTURES: Determine Flame
Temperature & Efficiency
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Filters and Monochromators TUTIDTTS
FUNCTION: Isolate Wavelength :“4]
& Intensity  *
FILTERS MONOCHROMATORS

[\

Prism Grating

Quartz / Transparent  Parallel Lines

Filter Wheel Convert polychromatic to
Specific Wavelengths monochromatic light
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Detectors
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FUNCTION: Convert Light to %
Electrical Signal

Photocathode :D $ $ $
o / B < | Thin Metal (Ag/Au) | —
Se” ;
O+ \ ..I " Bas
Dynode Potential Difference
Signal Out

PHOTOMULTIPLIER TUBE PHOTOVOLTATIC CELL
(PMT)
Most Sensitive %~ No Amplification
® + Multipies Signal il ’ ‘ V-
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Readout Device -
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READOUT DEVICE

* Displays Detector Signal on Digital Scale
o Arbitrary Units / Proportional to Emitted Radiation

READOUT DEVICE: Converts Electrical W
Signal to Displayed Measurement
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Summary

Atomizer

Hollow

Cathode Lamp [Erm—marsT]) Detector
I Monochromator &
(Filter) Recorder

Nebulizer

Sample
(Solution)
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TUTIoONS

Assessment

1. Which is the most commonly used radiation source in atomic absorption spectroscopy?
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TUTIoONS

Assessment

1. Which is the most commonly used radiation source in atomic absorption spectroscopy?

a) Electrodeless Discharge b) Hollow Cathode Lamp (HCL
Lamp (EDL)
: ]J Anode
RF Generator
c) Incasedent Lamp d) Globar Source

W\
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Assessment

2. In which burner is the entire sample consumed during the process?
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15-12-2025

Assessment

2. In which burner is the entire sample consumed during the process?

MEEKER TOTAL CONSUMPTION PREMIX
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LUNDEGARDH'S SHIELDED NITROUS OXIDE-ACETYLENE
| Protective Gas |
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TUTIoONS

Assessment

3. Which type of nebulizer uses a vibrating piezoelectric crystal to produce a
mist?
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TUTIoONS

Assessment

3. Which type of nebulizer uses a vibrating piezoelectric crystal to produce a
mist?

Inert Gas
1—>

Atomizer

PNEUMATIC ELECTRO-THERMAL ULTRASONIC
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