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Fig.1-1Chemical structures of (left) Cellulose nitrate and (right) Camphor
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Fig. 1-2 Celluloid seat (0.1 mm)
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Fig. 1-3 Celluloid seat (1.5 mm)
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Table 1UV irradiation

Apparatus SUNTEST CPS+ (Heraeus)

Source Xenon arc lamp

Wavelength region >290 nm

Irradiance 710 W/m*+10%(Region: 300-800 nm)
Temperature  (brack panel) 68°C

Filter Quarts Glass

Atmosphere Air
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Table2 Measurement conditions of TMA-1

Apparatus Hitachi High-Tech Sciences TMA7100
Measurement mode stainless probe (tension mode)
Temperature range 293~ 373 K

Heating rate 5K/ min

Load -50 £ 10 mN
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Table3 Measurement conditions of TMA-2

Apparatus Hitachi High-Tech Sciences TMA7100
Measurement mode quartz probe (compression mode)
Temperature range 293 ~383 K

Heating rate 5K/ min

Load -50+10 mN

Table4 Measurement conditions of TMA-3

Apparatus Hitachi High-Tech Sciences TMA7100
Measurement mode quartz probe (compression mode)
Temperature range 293 ~383 K

Heating rate 5K/ min

Load -10 mN
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E" = (o/g)(cosc +i sind)=(Fo/A)/(AL/Lo)(cosd+i sind)

o = stress;
= strain;
& = phase difference between stress and strain;

i = imaginary number;

Fo = load applied to a specimen,;

A = area of the specimen to specimen to which the load is applied;
AL = amplitude of a deformation;

Lo = thickness of the original specimen;
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Table5 Measurement conditions of UV-Vis

Apparatus V-630(JASCO)
Wavelength range 190 ~ 600 nm
Bandwidth 1.5 nm

Scan speed 100 nm/min
Reference Ethanol

Cell 10 mm quartz cell

77— ZEHIRIN3 6 (Fourier transform infrared spectrometer :FT-IR)
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Table 6 Measurement conditions of FT-IR

Apparatus Thermo Fisher Scientific Nicolet iS 10
Wavelength range 4000 ~ 600 cm’!
Resolution 4 cm’!
Accumulation 1000
3.7 A
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Fig.2-1Surface observation of Celluloid (0.1 mm, before irradiation)
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Fig.2-2 Surface observation of Celluloid (0.1 mm, irradiation for 120 h)
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Fig.2-4Surface observation of Celluloid (1.5 mm, irradiation for 120 h)
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Fig.3-3 UV spectra of Ethanol solution of Celluloid at 350-400 nm
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Fig.4 Mean coefficient of linier expansion (340-370 K) and Glass transition temperature
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Fig.5 Apparent viscosity of Celluloid seat at 330 K
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Fig. 6 —1 Apparent complex modulus andapparent loss energy of Celluloid seat (0.1 mm)
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Fig. 6 —2 Apparent complex modulus and apparent loss energy of Celluloid seat (1.5 mm)
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Fig.7 IR spectra of UV Irradiated celluloid films
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