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the organic compounds. Therefore, these polymers do not sorb various kinds of
organic compounds selectively. There is thus a need in environmental analysis to
find sorbents that will sorb these compounds selectively.

We have started a study of insoluble porous polymers containing cyclodextrins.
In this paper, we describe the preparation and preliminary sorption behaviour of
cyclodextrin polyurethane resins cross-linked with diisocyanates.

EXPERIMENTAL

Materials
a- and fJ-Cyclodextrins were obtained from Hayashibara Biochemical Labora

tories (Shimoishii, Okayama, Japan), 1,3-bis(isocyanatomethyl)cyclohexane and
1,3-bis(isocyanatomethyl)benzene from Takeda Chemical Industries (Osaka, Japan);
all other chemicals were from Wako (Osaka, Japan).

a- and fJ-Cyclodextrins were recrystallized from water and dried in vacuo at
80°C for 24 h. Diisocyanates were carefully distilled under reduced pressure. Pyridine
and N,N-dimethylformamide and n-hexane were dried over potassium hydroxide and
calcium hydride, respectively, and distilled before use. Other reagents were used
without any purification.

Preparation of cyclodextrin polyurethane resins
fJ-Cyclodextrin polyurethane resins were prepared by a reaction similar to that

of corn starch with phenyl isocyanate in pyridine5 • fJ-Cyclodextrin (8.8.10- 3 mol;
109) was dissolved in 300 ml of pyridine in a IOOO-ml round-bottomed flask at room
temperature. Trace amounts of water in this solution was distilled off azeotropically.
The volume of pyridine distilled off was 100 mt. (The pyridine solution was cooled
to 80°C with constant vigorous stirring.) The calculated amount of the diisocyanate
was added. Then, the solution was stirred at II SoC for 4 h. The cyclodextrin
polyurethane resin was precipitated from a large excess of methanol or acetone. The
resin was purified by thorough Soxhlet extraction and dried in vacuo at 80°C for 24 h.

Alternatively, a-cyclodextrin (8.8.10- 3 mol; 8.6 g) or fJ-cyclodextrin (10 g) was
dissolved in 200 ml of N,N-dimethylformamide. (The solution was heated to SOGC
for a-cyclodextrin or 80°C for ,B-cyclodextrin.) The diisocyanate was added without
azeotropic distillation. The subsequent treatment was the same as that described
above.

The cyclodextrin polyurethane resins thus obtained were granulated to a
particle size of 177-250 flm with an agate mortar and sieved. The unreacted hydroxyl
groups in the resin particles were silanized with trimethylchlorosilane in n-hexane at
60°C for 4 h.

Apparatus
A Shimadzu Model GC-3BF dual-column gas chromatograph equipped with

a flame ionization detector was used. All chromatograms were recorded on a Shimadzu
Model R-IOI recorder. Chromatographic columns were made of Pyrex glass (80 cm x
3 mm 1.0.) unless stated otherwise. Nitrogen was used as the carrier gas at a constant
flow-rate of 30 mljmin. The column and detector temperatures were maintained at
ISO°C or l70°C. The samples were injected with a I-fll Terumo microsyringe.
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