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Nearinfrared spectroscopy quantitative analysis the selection of
optical path length for chlorpyrifos emulsifiable concentrate
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Abstract : Selection of path length has a great impact on near infrared spectroscopy (NIR) spectroscopy
analysis. A series of experiments to determine the optimum path length for chlorpyrifos in pesticide EC
determination was presented using a near infrared instrument with transmission measurement. The
samples with different contents of chlorpyrifos were made by adding some dimethylbenzene solvent.
NIR transmission spectrum of chlorpyrifos samples were collected with different optical path lengths
(1, 2, 4 and 10 mm ). Calibration models were established using partial least square ( PLS)
regression. The results showed that when using 4 mm path length cuvette spectral acquisition, the
performance of the model with r = 0.983 and RMSEP =0. 383 is optimal. Prediction set samples were
used for 7-test and the result indicated that there was no significant difference between the actual values
and prediction values of the model, which indicate that the model developed using 4 mm path length
for collecting spectra was accurate and reliable.
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Fig. 1 Near infrared spectroscopy of chlorpyrifos samples in different optical path lengths

2.3 EASNEESTEERET

NIRRT SR A 0 #E JE LY 3T 21 AP, ik
FRUEIE AR 50 A8 # (standard normal variate transfor-
mation, SNV) FilZb B 5 , SR FH P9 8 28 LB Uk 6 AL Ak
BRISH, 212 4 FORFGRE R L2 ohtigor it
SEERRE ALK S 2 R H ) SR F e R/ e i
P2 BT A C R B () (R R, HL 22 U5 i

2% (RMSECYV) Fl i I 34 75 i 1% 2% ( RMSEP ) {H
/N R PTERAL HERE R A, R 1 TPETE Y
FEAEN 4 mm B SR F i /N R I ST AR B 1Y)
{ifx K (r=0.985), i RMSECV F1 RMSEP {H fix
JNA3 51 0,366 F10. 383, Bl 4 mm SEAR R BTy
HIRE AL A

x1 AREXBETHELRENFEBERKIEMTBN LR
Table 1 Calibration and prediction results of PLS model with different path lengths

piis

1% IE4E Calibration set

T4 Pre-measurable set

ElD Wy
Path length/ TR FREL BN TR THRFREL T4 7 MR R 2
PLS components

mm r RMSECV r RMSEP

1 14 0.981 0.407 0.972 0.496

4 0.918 0.586 0.939 0.724

10 0.985 0.366 0.983 0.383

10 9 0.979 0.426 0.972 0.492
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Table 2 T-test of predicted values and actual values
XA &6 R ifE 25 YIE bR iR 7=
JERTREAS ¢ A5 ¥y{f Mean brifE 22 AME bR 22 . o sig (L)
Paired-samples #-tests Standard deviation Standard error of the mean
TRI{E- S {H Predictive value-true value  0.004 0.385 0.039 0.110 92 0.913
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