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Abstract
The objective of this review is to describe column technology in capillary electrochromatography

(CECQ), focusing especially on the methods for the in situ preparation of separation media inside fused
silica capillaries. There are many monomers which can be polymerized directly in a capillary to be used
as stationary phase for CEC separation: (comonomers) acrylamides, alkyl acrylates, and styrene;
(crosslinking monomers) diacrylamides, diacrylates, and divinylbenzene; and (functional monomers) 2-
acrylamido-2-methyl-1-propane sufonic acid, vinyl sufonic acid, acrylic acid, acrylamido ammonium
halides, and ally ammonium halides. In addition to the organic polymer-based stationary phases, silica-
based stationary phases are prepared from teraethoxysilane or tetramethoxysilane by the sol-gel
method. In situ prepared columns possess some desirable features: column packing and frit construction
- the method makes these difficult steps unnecessary; and the electroosmotic flow is expected to be
constant at every part of the column. Fifty-three papers are cited to review the development in the

specific area.

Key words : capillary electrochromatography, fritless columns, monolith, rod, stationary phases,
electroosmotic flow
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Table 1 Functional monomers used for generating anodic electroosmotic flowa

formula name pK®
(CH,=C(CH;)COOCH,CH;N(CH,),)ClI methacroylcholine chloride >12
(CH,=CHCONHCH,CH,N(C.H;);)I N-(2-acrylamidoethyl)triethyl ammonium iodide >12
(CH,=CHCH,),N(CH,),)ClI diallydimethylammonium chloride >12
CH,=CHCONH(CH,);N(CH,), [(N,N,-dimethylamino)propyl]acrylamide 9.3
CH,=CHCONH(CH,),N(CH,), [(N,N,-dimethylamino)ethyl]acrylamide 85
CH,=CHCONH(CH,);N(C,H.),O (38-morpholinopropyl)acrylamide 7.0

@ The compounds listed here are commercially available.
® The pK values are taken from refs. 26 and 27.

Table 2 Enantiomeric CEC of acidic and neutral compounds in a capillary filled with acrylamide based polymer=.

t(min) N(/10%° ad
ACIDIC
Dansyl Asp 234 78 116
Glu 234 83 113
Ser 27.8 151 110
Val 338 93 116
Thr 422 65 116
Met 315 95 1.09
Trp 56.8 80 104
Phe 744 41 1.06
Phenymercapturic acid 232 48 1.06
Warfarin 43.0 45 1.05
2-Phenoxypropionic acid 14.9 37 1.05
N-FMOC-Val 430 46 1.06
NEUTRAL
Benzoin 108.9 26 1.09
1-(1-Naphthalene)ethanol 587 58 101

? Modified from ref.23. Conditions: mobile phase 0.2 M Tris-0.3 M boric acid (pH 8.1); capillary, 75 _m i.d.x 55-70 um (effective length, 35 cm).
© the retention time of the first eluted enaniomer.

? The plate number per meter for the first eluted enantiomer.

© The ratio of the retention times of the enantiomers.
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Fig. 1  Scanning electron micrograph of silica prepared directly in a
fused silica capillary. The inner diameter of the capillary is 75
pm.
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Electrochromatogram of a mixture of polyaromatic hydrocarbons.
Column; ODS-modified silica monolith, 75 umx 48.9 cm (23.7 cm
packed bed); mobile phase; acetonitrile-50 mM HEPES pH6.8
(80:20); applied voltage, 20 kV; current, 2 pA; injection, 2 s (4kV)
electrokinetic; detection, 254 nm; solutes, (1) naphthalene, (2)
anthracene, (3) triphenylene, (4) benzo[a]pyrene, and (5)
benzo[ghi]perylene.
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Fig. 2 Electrochromatogram of a fullerene mixture. Column; ODS-
modified silica monolith, 75 pumx 47.7 cm (225 cm packed bed);
mobile phase; tetrahydrofuran-acetonitrile (50:50) containing 5 mM
tetrabutylammonium percholate; applied voltage, 15 kV; current,
6 PA,; injection, 2 s (2.5kV) electrokinetic; detection, 350 nm;

solutes, (1)Cq, and (2) Cy.
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