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Fig.1 ESR spectra of schima superba by y-rays, a. 0 kGy; b.
4 kGy; c. 100 kGy
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Tablel Schima superba free radical absolute intensities (10" free rotations per gram) and decay coefficient before and
after y-rays irradiation

Sample size Dose / kGy b,/ kGy a;/ 107!
/mesh 0 4.0 12.9 41.6 100.0 200.0
20 332 80.65 113.45 150.72 178.60 170.50 0.2291 0.1336
100 3.81 85.72 120.01 172.56 222.63 201.79 0.1767 0.1030
500 4.52 91.13 126.70 183.84 231.05 228.12 0.1177 0.0686
Mean value 3.88 85.83 120.05 135.71 210.76 200.14 0.1745 0.1017
Note: Mean dose rate: b =35 Gy/min
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Fig.2 Theoretical (M) and experimental () curves showing the variation schima superba free radical strength caused by y

irradiation
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Fig.3 Wide-scan XPS spectra of schima superba surface: a. 0 kGy; b. 200 kGy

Table 2 Elemental composition of schima superba surface before and after y-rays irradiation

Sample absorbed dosage / kGy Element constitution / % O/C) /%
(0] C

0 31.19 68.81 45.33

200 35.77 64.23 55.69

242 y SHARBREA AT AT Cls #E S
FERHAT XPS S iy, — N2 H PR RAEER
REFHEAER (N U MshE . HEMs)
HEMBGIERD , SRS ES, B
BRI . R T A BT RS I 1A 2 A Al T AR
BRI SR, W 5T I 7 Rl 1) i 4R 1 2k
HEATAEXT FR A Gussian F1 Lorentzian [ 2 U5 1M 1 o
HTgia s g a i reds 1 Ba 58 HAM
PRI C JUER 1 Cls WE 45 & e R AL 2L B K 2y
i J Bl (R A 2 A 058 ] LAASG B AR R TR 27 45 1A 1)
HE . Ols WEEM BRI A oo Hh, EE
PG T Cls W, AL, AWFFTN Cls BEAT 2047
Kl 4 2 y BT 2RER AT G AR K1 Cls 1, K3 2
v S ERAR BT IS R AR T Cls T 4E A RE S A
AW TR A

v SHERAR AT IARKL 1) Cls 1§ 4 ANASTA] )i
Mk, Siaaenll 282.29. 283.96. 285.83 i
287.83eV, LG REMAIEHMIAET C-H =
C-C. C-0. C=0 M-0-C=0, W55 &
31.89%- 41.98%. 22.22%H1 4.85%, il ARL I
IARK BEH C-0 41k, kg C-H 8 C-C
C=0, ZEHEDIZE-0-C=0, X5 L TRiE
FIEEHE, XFhs &AL STE &, TS AReE
287 eV DL o W3 3 FIIE 4 v LA H, 258 200 kGy
FUEI y ARG, AMERIMR 4554
T2k, Bl C-C. C-H Fl C-O &N, C=0 %
m, —0-C=0 &I In-AECkM 2.5 %, 3
A RJTES T BRSSO A H
SR HE B 3k e AR I S A AR o 1 R AR AL i
BN, TR AL A E e,

Table 3 Binding energy, Cls peak area ratio of schima superba surface before and after y-rays irradiation

Cls consti- Before y-rays irradiation After y-rays irradiation

tution Binding energy / eV Relative site /eV ~ Peakarea/% Binding energy /eV  Relative site / eV Peak area/ %
C-H,CC 282.29 0 31.89 284.65 0 33.29

c-O 283.96 1.67 41.98 286.29 1.64 42.55

C=0 285.83 3.54 2222 287.66 3.01 13.73
0-C=0 287.83 5.54 4.85 289.05 4.40 10.43
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Fig.4 XPS Cls spectra of schima superba surface: a. 0 kGy; b. 200 kGy
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ESR and XPS analysis of schima superba powder after y-rays irradiation

ZHANG Wenhui' CHEN Qiong”
!(College of Mechanical and Electrical Engineering, Fujian Agricultural and Forestry University, Fuzhou 350002, China)
2(College of Computer and Information Science, Fujian Agricultural and Forestry University, Fuzhou 350002, China )

ABSTRACT Electron spin resonance (ESR) and X-rays photoelectron spectroscopy (XPS) techniques were used to
study the variation of the free radical, the chemical structure and components of the schima superba powder irradiated
by ®Co y-rays. The results show that the intensity of free radicals increases with the absorbed doses according to the
exponential law of / =1— ¢ "” when the spectral splitting factor of the free radicals (g) is 2.0033. The O/C atomic ra-
tio in the schima superba powder surface increases slightly after 200 kGy dose irradiation. At the same time, the con-
tents of the C—C, C—H and C-O increase, and the C=0 content decreases. The content of the -O—C=0 increases to 2.5
times of the original. These phenomena may indicate that some oxygen-containing functional groups occurred on the
schima superba surface and the structure of organic carbon has been changed.
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