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The orthogonal signal correction of Wold algorithm was introduced in this thesis, which was combined with the partial least square algorithm.

Calibration model of five components of benzene, methylbenzene, chlorobenzene, benzaldehyde and acetophenone in the mixed liquid samples were developed and validated by the method of independent . The result indicated that the calibration models of the components of benzene, methylbenzene, chlorobenzene and benzaldehyde will be developed well after the 1-dimension OSC filter; while a good calibration model of the component of acetophenone will be acquired after the 2-dimension OSC filter.

Introduction Introduction Introduction Introduction

Near-infrared (NIR) spectroscopy is a kind of non-destructive [START_REF] Wu | Nondestructive Determination of MDMA and MA in Ecstasy by Near Infrared Spectroscopy (近红外光谱技术应用于摇头丸 中 MDMA、MA 无损定量分析的研究)[END_REF], rapid [START_REF] Ye | Simultaneous Determination of Glucose, Fructose and Sucrose in Aqueous Solution by Near-infrared Spectroscopy (同时测定水溶液中葡萄糖、果糖和 蔗糖的近红外光谱法)[END_REF] and environmental friendly analysis method, with the characteristics of easy-acquirement optical source, abundant spectral information and strong penetrability. NIR spectroscopy analysis has been applied in the fields of quality analysis of agricultural products [START_REF] Yang | Analyses of Oil Content and Erucic Acid in Small Sample of Rapeseed by Near Infrared Reflectance Spectroscopy (近红外(NIRS)技术分析小样品 油菜籽芥酸和含油量的应用研究)[END_REF][START_REF] Xiao | Determination of Protein in Milled Rice by Near Infrared Transmittance Spectroscopy (用 近红外透射光谱技术测定精米蛋白质含量研究)[END_REF][START_REF] Li | Analysis of Ash, Total Volatile Acids and Total Volatile Bases in Tobacco with Near Infrared Spectroscopy (烟草灰分、总挥发酸和总挥发碱的近红外光谱分析)[END_REF], petrochemical industry [START_REF] Qian | A Novel Fuzzy Neural Network Method for Diesel Quantitative Analysis with Near Infrared Spectroscopy (基于 近红外光谱技术的石油组分定量分析新方法 )[END_REF], pharmaceutical analysis [START_REF] Liu | Nondestructive Quantitative Analysis of Cofrel Medicines by Improved Partial Least Squares -NIR Spectroscopy (改进的偏最小二乘--近红外光谱法非破坏定量分析 Cofrel 药品)[END_REF][START_REF] Fang | 林 敏 ): Prediction of Active Substance Contents in Pharmaceutical Tablet Using ICA and NIR (ICA 方法与 NIR 技术用于药片中活性成分 含量的测定)[END_REF][START_REF] Zhao | 真 , 刘 福 强, 刘 名 扬 , 王 友 兵 , 任 玉 林 ): Determination of cimetidine in tablets by near-infrared spectroscopy and PLS (偏最小二乘--近红外漫反射 光 谱 法 测 定 米 西 替 丁 药 片 )[END_REF] and so forth.

However, the high-strength and complicative background exists in NIR spectroscopy analysis. With the characteristics of serious overlapping band, there are non-correlative information with the target component and the information of the instruments in NIR spectra, which will influence the precision of thecalibration model.

The common multi-signal calibration methods have the risk of eliminating the information correlated with the specified values from spectra, which may decrease the precision of the calibration model.

The Algorithm of Orthogonal Signal Correction (OSC) was raised by Wold [START_REF] Wold | Orthogonal signal correction of near-infrared spectra[END_REF] in 1998 firstly, which is a method of signal processing. The basic idea of OSC is that the non-correlative part of the spectral matrix (X) to the specified values matrix (Y) was eliminated by the mathematical method of orthogonality, after which, a new matrix Xnew was acquired. The calibration model will developed by the matrix Xnew, in order to acquire robust calibration model. Since OSC algorithm eliminated the orthogonal part of the specified values, the valuable information will be kept in spectra matrix, in addition, it may simplify the calibration model for the complicative system.

After Wold raising OSC algorithm, many scholars raised the improvement to OSC.

Tom Fearn [START_REF] Fearn | On orthogonal signal correction[END_REF] improved the OSC algorithm in 2000. Johan A. Westerhuis [START_REF] Westerhuis | Smilde: Direct orthogonal signal correction[END_REF] et. al.

raised the Direct-OSC algorithm. Robert N. Feudale [START_REF] Feudale | Piecewise Orthogonal Signal Correction[END_REF] et. al. raised the Piecewise OSC algorithm. OSC algorithm has been applied in the calibration of NIR data successfully at present [START_REF] Blanco | Orthogonal signal correction in near infrared calibration[END_REF][START_REF] Bertran | Effect of orthogonal signal correction on the determination of compounds with very similar near infrared spectra[END_REF].

In this thesis, OSC-PLS algorithm will be applied in the calibration model of the NIR spectra of 30 mixed liquid samples. The filtering effect of different dimension of OSC was compared. The range of NIR spectra collected was 10000 cm -1 -4000 cm -1 . The air was regarded as reference in order to collect the background spectrum. Calibration method: Independent validation, of which, 6 spectra selected according to the concentration gradient were regarded as the validation set for each component;

smooth by Savitzki-Golay (with the width of 5); data normalization method: SNV; OSC-PLS regression.

Take the specified values of benzene for example, Fig. 1A is the raw spectra of the 30 mixed liquid samples in the range of 6200 cm -1 -5800 cm -1 , which is the 1 st overtone of C-H group. Centralization of the spectra was done, as is shown in Fig. 1B. It can be seen from Tab. 2 that there is no remarkable difference among the results of 1-, 2-and 3-dimension OSC filter. The calibration after 1-dimension OSC filter had the enough precision. It can be seen from Fig. 3 that a high precision can be acquired for benzene after 1-dimension OSC filter and PLS regression.

The calibration result of the other 4 components after 1-, 2-and 3-dimension OSC filter and PLS regression were shown as Tab. 3. It can be seen from Tab. 2 and Tab. 3 that 1-dimension OSC filter is good for the components of benzene, methylbenzene, chlorobenzene and benzaldehyde since RMSEV is minimum among 1-, 2-and 3-dimension of OSC filter; while 2-dimension OSC filter is good for the component of acetophenone since RMSEV is minimum among the three dimensions of OSC filter but will not decrease when 3-dimension OSC filter being applied.

Conclusion Conclusion Conclusion Conclusion

OSC-PLS algorithm was applied to benzene, methylbenzene, chlorobenzene, benzaldehyde and acetophenone in the mixed liquid samples in this thesis. The result indicated that OSC is a good filter for PLS, which can extract the useful information efficiently and acquire precise calibration model.
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 1 Instrument Instrument Instrument Instrument and and and and R R R Reagent eagent eagent eagentInstrument: FT-NIR spectrometer (Spectrum One NTS, Perkin Elmer, U.S.); Reagents: Benzene (A.R.), methylbenzene (A.R.), chlorobenzene (A.R.), benzaldehyde (A.R.), acetophenone (A.R.). 2.2 2.2 2.2 2.2 Procedure Procedure Procedure Procedure 30 mixed liquid samples, including benzene, methylbenzene, chorobenzene, benzaldehyde and acetophenone, were made up. The information of the samples was shown in Tab. 1.

  Fig. Fig. Fig. Fig. 1 1 1 1. . . . The raw spectra (A) and the spectra after centralization processing (B)

Fig. 3

 3 Fig. 3 is the correlation of the estimated values and specified values of the calibration set (A) and the validation set (B) of benzene after 1-dimension OSC filter.

Tab. Tab. Tab. Tab. 1 1 1 1. . . .

  The information of the components in the liquid mixed samples

		Benzene	Methylbenzene	Chlorobenzene	Benzaldehyde	Acetophenone
	Max (%)	50.0	30.0	10.0	10.0	5.0
	Min (%)	1.0	1.0	1.0	0.5	0.1
	Mean (%)	9.9	19.4	5.3	4.3	2.0
	Std	12.3	8.6	3.0	3.0	1.7
	2					

.3 2.3 2.3 2.3 Data Data Data Data P P P Processing rocessing rocessing rocessing Software

  

: Matlab v6.5, preprocessing and OSC-PLS program written by self.

  In Tab. 3, NOSC represents the dimension of OSC filter, NC represents the dimension of calibration model.

		Tab. Tab. Tab. Tab. 3 3 3 3. . . . The calibration result after each OSC filter						
		Methylbenzene	Chlorobenzene		Benzaldehyde			Acetophenone	
	NOSC	1	2	3	1	2	3	1	2	3	1	2	3
	R 2 c (%)	99.75	92.89	92.89	99.45	94.23	94.23	99.94	95.55	95.55	99.78	99.78	99.78
	R 2 v (%)	99.42	97.10	97.10	96.34	91.45	91.45	84.94	78.15	78.15	97.47	97.97	97.97
	RMSEC	0.52	2.65	2.65	0.23	0.74	0.74	0.09	0.66	0.66	0.09	0.09	0.09
	RMSEV	0.77	1.71	1.71	0.55	0.84	0.84	1.17	1.41	1.41	0.3	0.27	0.27
	NC	4	2	2	5	4	4	8	3	3	5	5	5
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