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Abstract

It is important to realize rapid detection of straw content in co-firing biomass-coal blends for drawing
up reasonable precept about biomass co-firing power generation subsidy. The original samples were
consisted of 81 straws and 9 coals collected from different regions and different varieties in China. 90
blends samples of coal and straw (1% ~30% ) were prepared after comminution and separated into a
calibration set (60 samples) and an independent validation set (30 samples). Spectra were scanned by
FT — NIR spectrometer. The interval partial least squares (iPLS) and the genetic algorithm (GA) were
used for wavelength selection. Quantitative analysis models for straw content were established by partial
least squares ( PLS). The results showed that data points for modelling decreased from 3 001 to 33,
determination coefficient, standard deviation of prediction ( SEP) and ratio of performance to standard
deviation (RPD) in validation were 0.89, 2.87% and 3.06 by GA — PLS method, respectively. It is
concluded that NIRS with GA — PLS was feasible for fast quantitative analysis of the straw content in
co-firing biomass-coal blends.
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Tab.1 Results of iPLS for spectral regions selection

7% 1 (8] B WG s % iPLS 36k 35 45 1 % PC R? SEC/% R? SEP/% RPD
10 3001 100 6 0. 88 3.02 0. 85 3.38 2.66
50 3001 200 6 0. 89 2.84 0. 87 3.20 2.81
75 3001 300 6 0.94 2.16 0. 83 3.69 2.43
100 3001 400 6 0. 86 3.30 0. 87 3.24 2.77
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Tab.2 Results of GA for spectral regions selection

ST Wil A & R I i \ i

PC SEC/ % R; SEP/ % RPD
P MRk ERE ERK T4 8L/ %

1 Max. CV* 3001 70 6 97.21 0.90 2.75 0.85 3.42 2.57
F R 56 3001 7 4 96.57 0. 88 3.18 0.85 3.46 2.54
Max. CV 3001 122 7 97.49 0.93 2.29 0.86 3.28 2.68
2 F K55 3001 33 5 96. 86 0.89 2.91 0.89 2.87 3.06
Max. CV 3001 90 7 97.24 0.94 2.16 0.82 3.71 2.37
} F R 5 3001 17 5 96.27 0. 88 3.08 0.88 3.11 2.85
Max. CV 3001 30 5 96. 93 0.89 2.90 0.87 3.18 2.76
N F K55 3001 14 5 96.75 0.88 3.00 0.85 3.43 2.57
5 Max. CV 3001 166 7 97.57 0.94 2.09 0. 86 3.31 2. 66
F K56 3001 25 6 96. 82 0.90 2.77 0.86 3.28 2.68
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