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Unswellable Solid Supports for High Speed Liquid Chromatography
Obtained by Radiation-Induced Graft Polymerization

‘Kazuyuki FUKANO
Tsutomu HASHIMOTO
Keihei UENO

The title solid supports were obtained by the radiation-induced graft polymerization of vinyl monomers
(styrene, methyl metacrylate, and acrylonitrile) onto silica gel. These supports were found to excel the

commercially available octadecyl-silane-bonded silica gels but fall behind porous polystyrene gel (LS 110) in

the capacity factor.
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Fig. 1 Separation by ungrafted silica gel (a) and polystylene

grafted silica gel (p).
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Fig. 2 Separation by polystyrene grafted silica gel.
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Fig. 3 Separation by polymethyl methacrylate grafted silica gel.
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Fig. 4 Separation by polyacrylonitrile grafte silica gel.
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Fig. 5 Comparison of capacity factor (k').
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Table 1 Comparison of capacity factor (k') Table 2 Comparison of Swelling Degree
B Polystyrene ODS Polystyrene \ Swelling degree
grafted (on tl?e | (LS110) - -~
silica gel arket)m | gel ( Grafted olystyrene "
Solvent silica gel | gel Silica gel
Phenol 0 0 0 | -
Benzene 0.20 0 0.52 Methanol 1.02 1.34 1.02
Acetophenone|  0.21 0.03 0.62 THF 1.02 2.01 1.01
Benzil 0.54 0.03 2.62 Toluene 1.13 2.14 1.06
Naphtalene 0.58 0.07 8.01 Acetone 1.02 1.73 i-gi
Anthracene 1.31 0.09 = DMF 1.03 1.73 .
= Water 1.03 o 1.00
Solvent : Methanol = — —
Swelling degree=swollen gel (mg)/dry gel (mf)
0 Benzene 21,0
1 Chlorobenzene
2 p-Dichlorobenzene (a)
3 1, 2, 3-Trichlorobenzene Methanol
4 1, 2, 3, 4-Tetrachlorobenzene 1.8m)/min 6 54
5 Pentachlorobenzene 24kg/cm®
6 Hexachlorobenzene
1,0
(b)
Methanol 90vol%/H,0 10vol%
1.8ml/min 2
32kg/cm?
()
Methanol 80vol-%/H,0 20vol-%
1.8 ml/min
40kg /cm? 1

(d)
Methanol 80vol-%/H,0 20vol-%
— Methanol
1.8ml/min
37—26kg/cm?
{ | | | | | | | 1 ]
45 40 35 30 25 20 15 10 ¥ 0
time (min)

Fig. 6 Separation by polystyrene grafted silica gel.
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Methanol 80 vol-% /H,0 20 vol-%
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1.8 mf/min 35-28 kg/cm?
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Fig. 7 CSeparation by polystyrene grafted silica gel.
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