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Model establishment and validation of waste polyester fiber products
based on near infrared quantitative analysis

WEI Shuchen' DING Xin' LI Wenxia' WANG Huaping® ZHANG Shuo’
(1. School of Materials Science and Engineering Beijing Institute of Fashion Technology Beijing 100029 China;
2. College of Materials Science and Engineering Donghua University Shanghai 201620 China;
3. Zhejiang Grerial Co. Lid. Shaoxing Zhejiang 312000 China)

Abstract In order to solve the sorting problem of pure polyester from the waste textiles a total of 276
samples including pure polyester textile pure cotton textile pure nylon textile pure wool textile
polyester/cotton textile polyester/nylon textile and polyester/wool textile were studied. The composition
of fabric was determined by Fourier transform mid-infrared spectrometer and the accurate content of each
component was measured by national standard method. Then the original near infrared spectroscopy
( NFRS) spectra of the samples were acquired. The original NIRS of samples was pretreated by
chemometrics software CM—=2000 and the near infrared quantitative analysis model of waste polyester fiber
products was established by partial least squares as a correction method. The correlation coefficient of
calibration and the correlation coefficient of prediction was 0.994 and 0.989 the standard errors of
calibration and the standard errors of prediction are 1. 832 and 2. 065 respectively. The polyester content
of the above fabric was predicted by the established model and the correct rate of internal prediction is
90. 58% . 173 samples not involved in the modeling were used for external verification. The validation
accuracy 1s 88.44% and the external prediction rate for pure polyester fabrics is 96% . The result shows
that the model can be used to identify pure polyester fabric from waste textiles.
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Fig.2 Near infrared spectra of various samples.

(a) Samples of pure textiles; ('b) Samples of blended fabric
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Fig.3 Near infrared spectra of polyester-cotton

samples with different polyester contents
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Tab.1 Comparison of model parameters of different

pretreatment methods

RC SEC RP SEP 1%

- V56 0.987 2.824 0.977 2.663 72.64
5S-G
e 0.963 5.236 0.962 5.336 70.33
256 0.974 7.296 0.970 8.367 69.65
5S-G SNV ’ ’ ’ ’ ’
. S-G
S L0SC 0.991 2.107 0.992 2.899 84.23
’ 0.994 1.832 0.989 2.065 90.58

SG ~0SC

2.2.4

and polyester content value

2

Fig.4 Correlation chart of sample absorbance

Tab.2 Quantitative analysis of model predictions
with different thresholds

RC

SEC

RP

SEP

/%
0.4 0.978 3.020 0. 946 4. 866 73. 65
0.7 0.996 1.727 0.978 3.155 82. 60
0.8 0.996 1.856 0. 980 3.026 82.31
0( 0.994 1.832 0. 989 2. 065 90. 58
2.2.5
(PC)
( PRESS)
PRESS
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Fig.5 Relationship between PRESS value

and principal factor number

3
Tab.3 Prediction results of quantitative analysis

models with different principal factors

RC SEC RP SEP

1%
5 0.987  2.469  0.974  3.698 78.34
6 0.990 2.035  0.98  3.510 80. 12
7 0.994  1.832  0.989  2.065 90. 58
8 0.994  1.899  0.977  3.065 85. 62
9 0.994  1.850  0.982  3.352 79.98
10 0.989  1.953  0.969  3.413 77.59
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Tab.4 Distribution of external verification samples and

verification results of model

1%
50 48 9. 00
20 18 90. 00
15 14 93.33
18 16 88. 89
/ 25 22 88. 00
/ 25 19 76. 00
/ 20 16 80. 00
173 153 88. 44
3
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