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Abstract Lexan polycarbonate films were irradiated by

UV radiation at wavelength k = 250 nm under different

time exposures of 1, 2, 4, 6 and 7 h. Structural, optical and

mechanical modifications were studied by X-ray diffrac-

tion (XRD), Fourier transform infrared spectroscopy

(FTIR), scanning electron microscopy (SEM), differential

scanning calorimetry (DSC), UV–Visible spectroscopy,

impedance analysis, tensile testing and rheometry methods.

The crystallite size and percentage of crystallinity were

found to decrease upon irradiation as was studied by XRD.

It indicated that polymer was moving towards more dis-

ordered state after irradiation corroborating DSC results.

FTIR Study showed the carbonate linkage is the radiation-

sensitive linkage and benzene ring does not undergo any

change after irradiation. SEM results showed the formation

of pores after irradiation. The atomic force microscopy

measurements revealed that the average roughness of the

film increased after being irradiated. The glass transition

temperature was observed to decrease after irradiation as

revealed by DSC measurement. UV–Visible spectra

showed decrease in optical band gap after irradiation due to

chain scission in the Lexan polycarbonate. Plot of AC

conductivity versus log (f) displayed a sharp increase in

conductivity at higher frequencies and dielectric constant/

loss was observed to change with the irradiation time. The

mechanical properties and average molecular weight of

Lexan polycarbonate decreased after irradiation, while the

average number of chain scissions per original polymer

molecule increased with increase in time of exposure.
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Introduction

Lexan polycarbonate is a promising polymer having high

transparency in the visible spectrum range, which is used in

all fields of life viz. optical [1], medical [2], electronic [3],

space applications [4, 5] and for recording ion tracks [6]

where its low weight, chemical inertness, high impact

resistance and relatively low cost are of major importance.

During last few decades, some materials like metals and

ceramics have been replaced by the polymers because of

their superior advantages. However, some features of

polymers should be modified by using treatments like

ionising beam [7], laser [8] or UV radiation [9–12].

The changes induced in the polymer by UV radiation

depend on the time of exposure and also on the wavelength

of UV radiation. In case of short wavelength UV irradia-

tion, the energy is sufficient enough to break polymer

bonds leading to scission of the polymer chains. In addi-

tion, depending upon the polymer structure, the free radi-

cals generated may combine with other radicals resulting in

cross-linking.

UV irradiation effects on polyallyl diglycol carbonate

(PADC) detector have been studied by Tse et al. [9].
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