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Abstract: Inclusion complex (INC) of methyl-f-cyclodextrin (MCD) with pyrene (Pyr) was prepared by
saturated solution method, and characterized by ultraviolet spectroscopy (UV), infrared spectroscopy (IR),
thermal gravimetric analysis (TG), differential thermal analysis (DSC), scanning electron microscope
(SEM), X-ray diffraction (XRD) and other techniques. The results showed that the inclusion complex INC
achieved the highest inclusion efficiency (39%) at 25 °C. At 240 nm, the corresponding absorbance was the
largest (1.62 a.u.). IR results indicated that the characteristic peak intensity of pyrene in INC decreased, the
peak became wider or produced a noticeable displacement. TG-DSC results revealed that pyrene could
enter into the interior of the cavity of f-cyclodextrin molecule, which promoted the formation of inclusion
complex. XRD results displayed that a series of new characteristic diffraction peaks of inclusion complex
appeared at 11.73°, 18.04°, 20.56° which revealed the inclusion complex polymorph was changed. It was
found that a stable inclusion complex was formed between methyl-f-cyclodextrin and pyrene when the
temperature was 25 °C. In addition, methyl-$-cyclodextrin could increase the mass concentration of pyrene
in water, and the mass concentration of pyrene was 7.36 mg/L, two times that of 15 °C.
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Fig. 2 IR spectra of different substances
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Fig. 3 TG (a) and DSC (b) curves of Pyr, MCD, pyrene
and MCD physical mixture and inclusion complex
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Fig. 6 Solubilization curves of f-CD and MCD to pyrene
under different temperature
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