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Detector®| &=

 Optical Detector

1. UV/Visible Detector

2. Fluorescence Detector

3. Refractive Index Detector

e Electrochemical Detector

1. Conductivity Detector

2. Electrochemical Detector
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Electro- .
RI UV/VIS | Fluorescence|  chemical Conductivity
Response | yniversal| selective | selective selective selective
Sensitivity | micro- _ _
(typical) gram | nanogram| picogram picogram | nanogram
Flow YES NO NO YES YES
sensitivity
Temperature
o YES NO NO YES YES
sensitivity

Evaporative light Scattering(ELSD): uniform response, nonvolatile to semivolatile compoudns, ng sensitivity
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Functional Chromophore Wavelength Functional Chromophore  Wavelength

Group (nm) Group (nm)
Ether -0- 185 Ketone >C=0 270-280
Olefins -C=C- 185 Thioketone  >C=S 205
Thioether =S 194 Esters —-COOR 205

215 Aldehyde -CHO 280-300
Amine -NH, 195 Carboxyl| -COOH 200-210
Thiol -SH 195 Nitrite -ONO 220-230
Disulfide —5-5- 194 300-400

255 Oxalic Acid HOOC-COOH 250
Bromide —-Br 208 Azo —H=N- 285-400
lodide —| 260 Nitroso -N=0 302
Azide >C=N- 190 Nitrate -ONO, 270

2 2 2222222222222 2 2 2 2 2 2 2 T 2 2T X X 2
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Lol M £ miEte| Wo| Folut EXE HA cellle] Al =0l FALEH
AL = E=HI1, dF = ARE ST = =0, E3stA == S o
of Hiofl tigt S& I} =0t A|RE Folst= We| e AHAHe=R
ZtopX[A| &t ol mf F=E= 2o 2HA)2
- Yo E& Az s (C)d d[#HstL,
- dlof mlEtat Alme| EAXQl F2spectrum( Molar Absorptivity ),
-dlo| A|RE E135l= A2l (path length, b ) 2F ZtAH| 71 A} A

Photodiodeol| TEtst= ™ olzte| dlio| knl A|F2| Z T Alo[<2]
ZAHE LIER) ™

A = gbc ( Lambert- Beer’s Law)
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1) Fixed type

- el (Lamp)oll w2t Mol Al olel miEtakg ALBE 4 YUk
- Wavelength : 214, 229, 254, 265, 280, 313, 340, 405, 436, 546 nm

2) Variable type

- 190-600 nm Ato|2] 2 & ulE Fof|A #st= ot&S X| & 5t At St
- 74 2 fixed type2.Cl O} S H|MiC}




U.V. Cut-offs for some Common Solvents

Remamber Solvents chosen can affect defection!!

Solvent UV Cutoff solvent UV Cutoff

Water 180 N-Heptane 197
Methanol 205 Cyclohexane 200
N-Propanol 205 Carbon tetrachlonde 265
Acetonitrile 190 Chloroform 245

THF 225 Benzene 280
Acetone 330 Toluene 285
Methyl acetate 260 Vethylene chlonde 232

Ethyl Acetate 260 Tetrachloroethylene 280
Nitromethane 380 1,2-Dichloroethane 225

Al wavelengths reported in nm.
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Path taken when
Reference out refractive index

\ of eluate

changes

Reference in

Path taken with
pure solvent in
both compartments
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W lamp

Reference cell

Sample cell
P ~ The slit image moves if the

refractive index inside the
flow cell changes.

Photodiode
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Evaporative Light Scattering Detector (ELSD)

< Traditional HPLC detectors such as UV and RI have limited capabilities
» UV and RI are not compatible with a wide range of solvents
* RI detection is not gradient compatible

» Different analytes produce different UV responses depending on their
extinction co-efficient

< ELSDs can detect anything that is less volatile than the mobile phase
< ELSD is universal and compatible with a wide range of solvents

< Destructive



Unique Method of Detection

Three steps:
e Nebulization
e Mobile Phase Evaporation

e Detection

The ELSD principle of operation employs three distinct stages:

= Nebulisation
= Evaporation

= Detection

Eluent inlet

Light Source
Liquid waste




Schematic representation of ELS

Column

effluent —@
S - e s

Nebulizer .
pressure relief

Nitrogen gas [ 1. Nebulization
Nebulizer

Heated drift 11N
tUbe / 00

Sample 2 |_ 2. Mobile phase
droplets el evaporation

..

/

| 3. Detection

-
Laser light source |_- =]

Exhaust

Photodetector

Analytes are de-solvated in the detector.
The reduction in light intensity detected (due to scattering by the analytes) is measured.



Step 1: Nebulization

» Column effluent passes through nebulizer needle
> Mixes with nitrogen gas
» Forms dispersion of droplet

Step 2: Mobile Phase Evaporation

» Droplets pass through a heated zone (Drift tube)
> Mobile phase evaporates from the sample particle
» Dried sample particles remain

Step 3: Detection

> Sample particles pass through an optical cell

> Sample particles interrupt laser beam and
scatter light

> Photodiode detects the scattered light




Light-receiving unit

Nebulizer

Drift tube O
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Drain Assist gas @

Light source

The column eluate is evaporated and the light scattered
by the particles of nonvolatile substances is detected.
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ELSD - A Powerful Detector for HPLC

1. Better sensitivity

2. Gradient compatible

3. Stable baselines

4. No solvent front peaks

AN ELSD IS AN EFFECTIVE REPLACEMENT OR A PERFECT COMPLEMENT TO EXISTING
LC DETECTORS

o RI
o UV
o Fluorescence



The End.



