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Table 1 Statistical result of elemental analysis components %}

JLHE i ¥ {H R R R
Elements Range Mean SD Ccv

N 0.30~2.79 1.18 0. 60 4.98

C 40.21~49.53 43.96 2.18 4. 96

H 4.45~17.95 6.16 0.75 12.18

S 0.11~0. 34 0.21 0.05 23.81

O 32.79~40. 69 37. 20 1.83 4.92
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Fig.1 NIR spectra of samples
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Table 2 The calibration models of calibration set of elements
TLH i AL 3R FHTH UERE HHRIRE THRIERE R LHEBIEY TRIRE
Elements Pretreatment Factors R¢? RMSEC/ % R¢? RMSECV/ %
SNV+—Br S8 +S-G ¥ it -
N SNV -+ First derivativet+ S-G smooth 7 0.949 0. 131 0. 863 0.215
N MSC+ B 40 +S-G Vi
¢ MSC+ Second derivative+ S-G smooth 8 0.878 0. 684 0.803 0.872
MSC+ ZBr F4+S-G F#t
H MSC+ Second derivative+ S-G smooth 8 0.616 0. 439 0. 490 0.509
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SNV+ First derivativet+ S-G smooth

k0. 215 %, 1 BHAS AR 1) 2 b 245 SR AR &g, 000 {8 422 3k
SEMME ;s XF CLO JTERM & . £ B850 8 A
10, R E REL(RC) 439128 0,878 F 0. 890, ¥ 7 i
W2 (RMSEC) 4 %4 0. 684 % 11 0. 677 % , 3¢ H. 5
EDE REL(R™) 439028 0,803 il 0. 792,58 B4
IEH 75 M 4% 22 (RMSECV) 43 4l g 0. 872% Al
1..053 %0 » e WA Y 7 5 A R0 &5 SR 0, T {1 L
BT W HoS o Eii 5. Hkg 25
(RAH 0.6 247, ¥ 07 i1 22 (RMSEC) 43 41 2
0.439% M1 0.031% , 5 B IERE REL(RAD) AKX
0.5, & H 56 UE ¥ 5 MR % 22 (RMSECV) 4 Jill A
0.509%F1 0. 039 %0 . bt WA 1Y 119 5 A RO AR 2% . 131
DA 5 52 A A AR K2,
24 fRBIWIE

SR ST B B IE 45 50 SRR X IT LT PLS
fE2E T A NIRS & & 4 A A L 1) 2 RE E 17 56
U, HZERA X NLCLH .S Fl O Jo K & & 1 5 I0KS
JE . URTE 4 e R BO(R,D) V1 AR 2 (RM-
SEP) V- ¥4k 22 (Bias) FAHXT 43 H7 % 22 (RPD) 2y PF
Hrag s, HIUEPEMFE bR ge it 4 R WLk 3,

# 3 ®&MN.CH.S.OJLE NRS EREERK

WIERRSITER
Table 3 The verification indexes statistics of NIRS calibration

model for elements of N,C,H,S and O

JLFE ORERM WML/ Y AR ATRE TR/ %

Elements R,? RMSEP RPD Bias
N 0. 895 0.186 3.125 0.010
C 0. 781 1. 090 1.497 0.141
H 0. 440 0. 487 1.252 0.110
S 0. 385 0. 087 1.288 0.002
(0] 0.810 0.923 2.185 0.273
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Fig.2 Correlations of measured and NIRS predicted values for N,C,H,S,O of straw samples
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NIRS rapid detection of elemental analysis
for straw biomass based on PLS algorithm

LI Xiao-jin ZHU Kai NIU Zhi-you CHENG Xu-yun
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract To investigate the feasibility of fast detection of the elements of N, C, H, S and O of
straw biomass by using the near-infrared spectroscopy (NIRS) technology, 199 straw samples have been
collected and prepared, including the straw of rice, wheat, canola and corn. Near-infrared diffuse reflec-
tance spectroscopy combined with PLS chemometric algorithms has been used to compare the calibration
effect with different spectral pretreatment methods in 7 400-5 550 cm™ ' wavelength range, and the opti-
mal calibration analysis models for N, C, H, S and O element of straw biomass have been established,
then the independent samples of validation set were used to validate the model. The validation results
show that the established quantitative analysis model for N element can be used in practical detecting;
the established quantitative analysis model for O element can be used in practical estimation; the quanti-
tative analysis model of C element by using near-infrared technology is feasible, but the model needs to
be further optimized; H and S element can not be quantitatively analyzed by using NIRS technology.

Key words near-infrared spectroscopy (NIRS); partial least squares (PLS) algorithm; straw bio-

mass; elemental analysis
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