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Separation modes and HPLC
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Pumps and Injection valves for HPLC
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Silica surface and bonded phases
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Bt Table 25-1 Performance as a function of particle diameter
e Partidesize  Relention fime _ Plate number _ Required pressore
i i) bar)
50 30 25000 9
30 1 32000 &7
15 9 83000 700
10 s 125000 2300

Selecting the right solvent for HPLC

Table 25-2  Eluotropic series and ultraviolet cutoff wavelengths of solvents
for adsorption chromatography on silica

Solvent Eluent strength () Ultraviolet cutoff (nm)

Pentane 0.00 190

Hexane 0.01 195

Heptane 0.01 200

Trichlorotrifluoroethane 0.02 231

Toluene 022 284

Chloroform 0.26 245

Dichloromethane 030 233

Diethyl ether 0.43 215

Ethyl acetate 0.48 256

Methyl t-butyl ether 0.48 210

Dioxane 051 215

Acetonitrile 052 190

Acetone 053 330

Tetrahydrofuran 053 212

2-Propanol 0.60 205

Methanol 0.70 205

NOTE: The ultraviolet cutoff for water is 190 nm.

SOURCES: L.R. Snyder, in Hi fquic Horvdth, ed.), Vol. 3 (New York:
i Jackson ide, 3rd ed. (Musk

Laboratories, 1990).
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Isocratic separation of a mixture of aromatic compounds
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Figure 25-12 part 1
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“A”is 25 mM KH,PO, and “B” is acetonitrile. Column is a 25 cm x 0.46

cm ODS with 5 um silica.
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Isocratic separation of a mixture of aromatic compounds cont’d
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Detectors for HPLC

Table 25-3 Comparison of commercial HPLC detectors

Fourier transform infrared

Chem. 1986, 58, 1237A.

Toble 253
Guaiotne hamc

Approximate limit Useful with
Detector of detection® (ng) gradient?
Ultraviolet 0.1-1 Yes
Refractive index 100-1 000 No
Evaporative light-scattering 0.1-1 Yes
Electrochemical 0.01-1 No
Fluorescence 0.001-0.01 Yes

combustion 0,

Nitrogen (N————NO —> NO3— hy) 0.3 Yes
Conductivity 0.5-1 No
Mass spectrometry 0.1-1 Yes

1000 Yes

a. Most detection limits from E. W. Yeung and R. E. Synovec, “Detectors for Liquid Chromatography,” Anal.
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Ion exchange resins and ion chromatography
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Strongly basic anion-exchange resin

Gradient elution and ion exchange chromatography

[HNO,] (mM)
8838

Eu, Gd

Detector response —

T S T SR S N |
o 2 4 6 8 10 12 14 16 18 20 22
Time (min)

Oats Chmcel Anty vt e

Higher the atomic # of the lanthanide, the smaller its ionic radius and the more
strongly it binds to the resin

Ion exchange chromatography - analysis of pond water
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Indirect detection

Ion-pair chromatography
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Addition of sodium octanesulfonate to the mobile phase. Negative sulfonate
groups act as anion-exchange sites for analytes such as protonated organic bases
(BH™)

Schematic of an instrument for capillary electrophoresis
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Separation efficiency in HPLC versus CE
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Indirect detection of isotopes separated by CE
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Detection challenges in CE
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Separation of neutral compounds by MEKC Integrated biochip for DNA analysis
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