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Fig. 1 Photograph of Noshiro bio-mass power plant.
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Table 1 Elemental concentration (dry weight) in waste woods used for fuel of bio-mass power plant **

Element Mean £ SD
Wood-1 Wood-2 Wood-3 Wood-4 Wood-5 Wood-6 Wood-7 Wood-8 Wood-9

Na (mg/g)  0.777 £ 0.057 0.099 + 0.020 0.094 +0.017 0.131 £0.020 0.135 +0.029 0.163 + 0.009 0.112 £0.013 0.215 + 0.053 0.173 +0.02
Mg (mg/g)  0.212 +£0.021 0.104 + 0.008 0.148 £ 0.016 0.136 +0.017 0.038 +0.016 0.282 + 0.065 0.262 +0.032 0.297 +£0.035 0.260 + 0.04
Al (mg/g) 0.108 + 0.006 0.066 + 0.024 0.050 + 0.010 0.081 +0.003 0.372 +0.034 0.053 +0.008 0.134 +0.016 0.149 £+ 0.007 1.57£0.01
Si (mg/g) 0.370 £ 0.088 0.205 + 0.028 0.242 +0.007 0.233 £0.031 0.197 £ 0.040 0.218 +0.022 0.214 +0.028 0.457 + 0.006 1.58+£0.10
P (mg/g) 0.159 + 0.023 <LOQ 0.027 +0.007 0.445 £ 0.013 0.055 +0.012 0.175+0.015 0.081 +£0.012 0.208 £ 0.033 0.040 £+ 0.009
S (mg/g) 0.431 +0.013 0.123 +0.005 0.080 +0.010 0.073 £0.015 0.109 +0.014 0.386 + 0.049 0.163 £ 0.016 0.341 +0.026 0.150 + 0.006
Cl (ng/9) 92 +28 154 26 +12 62 +12 <LOQ <LOQ <LOQ 22+5 29+ 11

K (mg/g) 1.94 +0.06 1.17+£0.14 0.319 £ 0.055 0.566 + 0.012 0.250 £ 0.031 1.49 £ 0.17 0.409 + 0.062 1.86 £ 0.01 0.372 £ 0.022
Ca (mg/qg) 251+0.11 1.16 £0.15 1.87 £0.04 1.28 £0.03 0.530 +0.032 3.21+0.32 4.04+0.18 8.71+0.15 2.70£0.18
Ti (ug/g) 154 +3.0 51+0.7 11.8+16 83.7+15.7 120+28 147+16 73+37 9.3+17 80.0+2.1
V (ng/g) <LOQ** 1.0+£0.1 <LOQ <LOQ <LOQ 22+0.2 1.4+0.1 <LOQ 2605
Cr (ug/9) 2.1+0.7 1.2+0.2 1.3+0.9 1.2+0.1 1.0+0.2 <LOQ <LOQ 1.3+0.2 54+0.3
Mn (ng/g) 19.7+£15 11.5+0.7 1.4+£0.2 269+19 11.3+0.7 11.5+1.0 260+1.1 12.3+0.7 22120
Fe (mg/g) 0.138 £ 0.030 0.050 + 0.004 0.081 + 0.006 0.075 +0.014 0.074 + 0.004 0.057 £ 0.004 0.063 + 0.027 0.153 + 0.007 0.335 +0.072
Co (ug/g) <LOQ <LOQ <LOQ <LOQ 0.7+0.2 <LOQ <LOQ 1.7+0.1 1.9+0.2
Ni (ug/g) 1.1+£0.2 0.4+0.0 0.7+£05 09+0.2 1.3£0.2 1.3+0.1 <LOQ 1.7+£05 0.6+0.2
Cu (ug/g) 5.8+0.6 35+0.6 3.2+0.7 25+0.3 27+05 3.1+0.3 47+04 44+0.2 6.9+0.6
Zn (ug/g) 44.6+0.8 255+5.1 71+1.4 6.4+2.0 58+17 23.3+39 17.1+0.3 75406 35.1+24
Ga (ug/g) <LOQ <LOQ <LOQ <LOQ 03+0.1 <LOQ 04+0.1 <LOQ <LOQ

Br (ug/g) 19+0.1 03+0.1 <LOQ 0.5+0.2 05+0.1 1.0+£0.3 04+0.1 0.7+0.2 18.2 +10.0
Rb (ug/g) 1.7+0.4 0.8+0.1 <LOQ <LOQ <LOQ <LOQ <LOQ 22+0.1 <LOQ

Sr (ug/g) 23.0+0.1 48+0.3 126+1.1 7.8+0.2 24+0.1 25.1+21 18.4+0.9 142+14 6.5+04
Hg (ng/g) <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ 15+0.3 20+04 <LOQ

Pb (ug/g) 10.8+1.3 39+04 82+21 6.8+1.3 8.3+05 79+0.3 7.2+09 12.8+3.2 13.2+£0.1

*: Mean and SD of five measurements. *% Below limit of quantification. Wood-1 is construction waste plywood. Wood-2 is construction waste square wood. Wood-3 is solid
board. Wood-4 is fancy plywood. Wood-5 is hardboard. Wood-6 is false acacia. Wood-7 is tree attacked by pinewood nematode. Wood-8 is Japanese cedar bark. Wood-9 is insulation

fiberboard.
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Abstract

The elemental contents of waste woods used for fuel of bio-mass power plant were determined by PIXE analysis.
Kinds of the waste wood were construction waste plywood, construction waste square wood, solid board, fancy
plywood, hardboard, false acacia (trees attacked by strong winds), tree attacked by pinewood nematode, Japanese
cedar bark and insulation fibreboard. PIXE analysis of the waste wood samples revealed 24 elements, of which
Na, Mg, Al, Si, S, K, Ca and Fe were found to be the major components. For the major components, construction
waste square wood, solid board and fancy plywood were the almost same concentration levels, except for K.
However, in other waste woods, several times of differences was found to the major elements concentration. In
the trace element, Hg was detected from the false acacia and the tree attacked by pinewood nematode. Zn and Pb
concentrations of the construction waste plywood and the insulation fibreboard were somewhat higher than other
the waste woods.
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