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Fig 1 Spectra of different diesel fuels
a-Luoyang, b-Shengli, ¢FCC
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Fig 2 Luoyang diesel fuels calibration set ( Factor—4)
a-correlation curve; b-Mahalanobis distance; c-derivation distribution
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Fig3 FCC diese fuels calibration set (Factor—3)
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Fig 4 Deviation change foll owing Fig 5 Mahalandbis distance of FCC diesel

Mahalanobis distance change fuels calibration set ( Factor=5)

(Luoyang calibration set)

Tab. 1 Validation of suitability of quantitative calibration model”

Luoyang model FCC model

Na MD,, GB386 NIR Dev. Na MD,, GB386 NIR Dev.
LY06 18 51 49 4 16 cas 1. 37 302 301 01
LY11 225 65.2 64 5 07 ca4 1 & 306 3006 0

LY13 1 50 53.3 549 16 ccz2 2. 18 229 22 6 03
LY17 1 & 44.2 46 8 26 CC2B L 91 28 5 280 05
LY20 134 61.8 6Q 7 11 CC29 229 309 308 01
LY2 08 55.8 575 17 CC31 0 8 27 4 28 0 06
LY23 0 56.3 580 17 CC32 0. 87 27 4 2717 03
LY2A4 130 57.8 56 1 17 CC33 L. 10 352 34 4 08
LY25 1 5% 64. 4 62 0 24 CC34 0% 328 312 16
SLo01 28 46.6 47 0 04 CC38 L. 93 377 389 12
SL02 27 45.3 45 8 05 CC39 0.15 285 300 L5
SLI13 280 46.4 476 12 SLo01 37 46 6 44 3 23
SL03 4 02 Q2 390 30 SL02 3.3 44 6 427 19
SLO5 411 41.9 39 8 21 SL03 27 {2 397 23
SL12 417 41.3 38 4 29 SLO4 313 437 41 6 21
SL35 49 42. 4 38 4 30 SLO5 2. 80 419 400 19
SL36 308 42. 4 383 41 SL16 325 X 42 3 17
SL60 376 41.6 365 31 SL17 318 41 6 411 05
SLS5 568 41.8 379 39 SL18 4.07 46 4 44 7 17
SL39 531 42.1 376 45 SL19 376 45 435 L5
SIA43 4 41 40.7 382 25 LYO1 4. & 573 49 4 79
CcCn3 810 30.2 22 4 78 LY 59 68 9 541 4.7
CCH4 73 30.4 24 2 62 LYOS 4.5 565 49 7 638
CC18 7 60 3L7 249 68 LY®B 4. 92 61 4 503 1L 1
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cC2 13.4 22.9 78 5.1 LY11 5 39 65 2 52 13.2
CC27 1.6 2 170 11 LYI2 5. 45 65 7 523 13. 4
37 78 34.2 26 6 76 LY15 575 67 2 54 6 12 6
CC39 9 56 287 20 4 83 LY2S 503 64 4 533 1L 1
@: MDy is 3 when deviation of cetane mmber is litter than 3 in Luoyang model
MDy, is 2. 5when deviation of cetane number is litter than 2 in FCC model
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Fig 6 Effect of factor number for sample discrimination through Mahalanobis distance
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Study of Quantitative Calibration Model Suitability in Near-infrared
Spectroscopy Analysis

Guangtong XU Hongfu YUAN and Wanzhen LU
Research Institute of Petroleum Processing, 100083  Beijing

Abstract Nearinfrared spectroscopy is a fast high efficiency and low cost analytical techniques that depended on analytical models which are
built through near-infrared spectra, the primary method results of calibration set and chemometnics methods. The reliability of analytical results
mostly depends on the suitability of analytical model to unknown samples. To judge the suitability of analytical model a new method is presented
that combine principle factor analysis (PCA) and Mahalanobis distance. It is different with traditional methods that the Mahalanobis distance is
calculated through PCA factor scores. It can avoid the wavelengths selection problem in traditional method of spectral Mahalanobis distance.

Through the determination of cetane number of diesel fuel some factors that affect model suitability judgement are discussed.
Keywords Near-infrared spectroscopys ~ Model suitability, ~ Factor analysis ~ Mahalanobis distance, ~ Cetane number
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