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Fig.1 ESR spectra of moso bamboo with UV-B irradiation
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Table 1 Moso bamboo free radical absolute intensities(10' free rotations per gram)and

decay coefficient before and after UV-B irradiation

Sample Irradiation time with UV/min )
. b:(J7") a;(min~ ")
size/mesh 0 10 20 30 40 50
20 4. 277 4.935 5.429 6.580 6.909 8.225 9.212 0.270 0. 090
200 5. 005 5.922 6. 580 7.567 9.212 9. 870 9. 870 0. 243 0.081
500 6.251 7.896 8.225 8. 883 9.870 10.528 10.528 0.279 0.093
Average 5.178 6.251 6. 745 7.677 8. 664 9.541 9. 870 0. 264 0.088
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Fig. 2 Theoretical(4) and experimental (ll) curves showing the variation moso bamboo free radical after UV-B irradiation
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Fig. 3 Wide-scan XPS spectra of moso bamboo surface
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Fig.4 XPS Cls spectra of moso bamboo surface
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Table 3 Binding energy,Cls peak area ratio of moso bamboo surface before and after UV-B
Sample Moso bamboo before UV-B Moso bamboo after UV-B
Cls constitution Binding energy/eV Relative site/eV Peak area/( %) Binding energy/eV Relative site/eV Peak area/(%)
C-H or C-C 284.57 0 31.53 284.61 0 33.32
C-O 286. 24 1. 67 48.10 286. 26 1. 65 44.70
C=0 287. 86 3.29 17. 24 287.73 3.12 13.09
-0-C=0 289.43 4. 86 3. 289.10 4.49 8. 86
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Free Radical and X-ray Photoelectron Spectroscopy of
Moso Bamboo After UV-B Irradiation

ZHANG Wen-hui*, CHEN Qiong"
(a. College of Mechanical and Electrical Engineering ; b. College of Material Engineering ,
Fujian Agricultural and Forestry University, Fuzhou, Fujian 350002, China)

Abstract; Changes of the free radical and chemical components and structures of the moso bamboo
irradiated with UV-B are analyzed. Electron spin resonance (ESR) and X-ray photoelectron spectroscopy
(XPS) are used to measure the spectrum of the free radicals and the X-ray photoelectron spectroscopy of
the UV-B-irradiated bamboo powder. The testing results reveal that when the spectral splitting factor of
the bamboo free radicals (g) is 2. 003 3, the intensity of free radicals increases with the irradiation time
according to the law: Y=1—e " ; after 60 mins of irradiation with UV-B, the O/C atomic ratio in the
surface bamboo increases slightly; C-C and C-H contents increase; C-O and C=0 contents decrease; -O-C
=0 contents increase to about 3 times than the original one, which indicate in the moso bamboo surface
some oxygen-containing functional groups occurr and carbon oxidation state increased.
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