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Preparation of Stationary Phases of Four g-Cyclodextrin
Derivatives for Gas Chromatography by Sol-Gel Technique
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Abstract Heptakis 2 3 6-tri-O-ethyl -B8-cyclodextrin CD perethylated-g-CD heptakis
2 3 6-tri-O-propyl -B-CD perpropylated-3-CD  heptakis 2 3 6-tri-O-octyl -B-CD perocty-
lated-g-CD  and 2 6-di-O-benzyl -B-CD were used as stationary phases to prepare columns
for gas chromatography by sol-gel technique. The method of coating the columns is similar to
the dynamic method and the time required was shortened. Chromatographic characteristics
such as column efficiency around 3 000 plates/m  column stability and reproducibility rela-
tive standard deviation below 8.5%  were studied. The columns exhibited good separation
ability for disubstituted benzene isomers especially for xylenes and cresols. In addition the
three peralkylated-3-CD columns offer better selectivity than the 2 6-di-O-benzyl -8-CD
column.
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Table 1 The chromatographic properties of the columns
1.2 coated by sol-gel technique’
Stationary Retention Temperature/ N/
5 mL phase? factor k T plates/m
N, 1.0 A 2.43 140 3097
mol/L NaOH 30 min B 2.63 140 3789
. C 2.25 140 3125
30 min 0.1 mol/L HC1 D )17 120 2560
NaOH 1  Column size was 10 m x0.25 mm i. d. Tridecane was
120 C N2 2 h used as the test reagent.
2 A perethylated-3-CD B perpropylated-3-CD C per-
octylated-3-CD D 2 6-di-O-benzyl-g-CD.
0.1915 g -3-CD 0.1421 g -B-CD
0.1869 g BCD 0.2546g2 6- -0- B 23
CD 0.8 mL 0.1 mL 2
MTEOS  0.05 mL TFA 2 3 -
Nz
N, o 1
50 C 1 C/min
180 C 6 h
2 2 3
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2000
Fig.1 Surface structure of the inner wall of a capillary

column coated with perethylated-g-CD
with a magnification of 2 000

Fig.2 Chromatograms of the mixture of cresols on the
2 6-di-O-benzyl-3-CD a peroctylated- 3-CD b
perethylated- 3-CD ¢ columns
Column temperature 140 C.
Peaks 1.o0-cresol 2. p-cresol 3. m-cresol.
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Table 2 Separation of disubstituted benzene derivatives isomers on the columns coated by sol-gel technique

Stationary Peak Temperature/ Retention factors Separation factors
Compounds
phase order C k, k, ksy a,, Qs
Cresols A opm 140 3.23 3.93 4.66 1.22 1.18
B opm 120 12.9 16.6 18.0 1.28 1.09
C opm 140 1.34 1.79 2.32 1.29 1.29
D opm 140 9.15 10.23 14. 65 1.12 1.43
Nitrotoluenes A omp 140 3.30 4.06 4.77 1.23 1.17
B omp 150 5.13 6.02 7.04 1.17 1.17
C omp 140 2.23 2.80 3.16 1.25 1.13
D omp 140 2.17 2.88 3.87 1.33 1.34
Dimethoxybenzenes A omp 140 3.40 4.14 5.75 1.21 1.38
B omp 140 0.90 1.17 1.40 1.30 1.20
C omp 140 1.56 1.91 2.78 1.22 1.45
D omp 140 3.87 4.76 5.45 1.23 1.14
Dichlorobenzenes A m p o 140 1.50 1.77 1.91 1.18 1.08
B m p o 100 7.01 8.01 8.69 1.14 1.08
C m p.o 140 2.30 2.45 2.78 1.06 1.13
D m p o 140 0.65 0.96 1.25 1.48 1.30
Bromotoluenes A omp 120 3.76 4.68 4.92 1.24 1.05
B omp 100 11.2 11.7 11.7 1.04 1.00
C omp 130 0.73 2.67 2.91 3.67 1.08
D omp 120 0.69 1.15 1.32 1.67 1.15
Xylenes A m p o 100 1.75 1.88 2.22 1.07 1.18
B m p o 100 2.27 2.38 2.72 1.05 1.14
C m p o 90 2.56 2.83 3.31 1.11 1.17
Nitrochlorobenzenes D m o p 140 1.35 1.74 1.89 1.29 1.09
Nitrobromobenzenes D omp 140 0.48 0.93 1.06 1.94 1.14
For stationary phases see Table 1.
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