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Non-destructive Identification Analysis of Cotton-Polyester Blended Textile Products by IR Spectroscopy
WHEBR IS 7 v —7 LR

Abstract

Modern textiles often contain cotton/polyester products which must undergo quality assurance processes. The ability
to identify the manufacturer and conduct quantitative analysis of these products is a clear advantage. Preferably these
methods should be non-destructive and yield results quickly. Infrared spectroscopy was used to identify textile products
by absorption and soft independent modeling of class analogy. Quantitative analysis was conducted by analysis of the
absorption spectrum and partial least squares regression. The accuracy of quantitative analysis reached 2.4 %.

Keywords
IR spectroscopy, Non-destructive Measurement, Identification Analysis, Cotton-Polyester textile, SIMCA, PLSR
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DENTIROWILE — 27 ORISR FIC &> TEL Table-1 Sample data

THLZ L AR L. (A) Calibration data.
PLED T &b, FADHIEC L0 K Y = AT 0f | Number | Max (%) [ Min (%) | Ave (%)
p . T . < otton otton b
DRI E —7 SR EF LA WD o — e
ETE 5. Z ORI e — 7 % & el St Cfif Blended 50 984 | 84 | 473
Mrd Ui AR U = 2 7 V8L ORI 3 L ONEH R Z KD o
BT LINTRETH B, (B) Validation data
Number | Max (%) | Min (%) | Ave (%)
Cotton 10 Cotton 100%
3-2. SIMCA L"f]: % RS ‘ Polyester 10 Polyester 100%
RO WEZRET 272120, MRS DR A %0 Blended | 20 996 | 88 | 481
DUNENBD. £ <, %ﬂ:*}@%ﬁ”ﬂ AT hJL L SIMCA Table-2 Results of identification
ZHER L THEDEOTZOOET VY M EHBETD. Right i oo Miseing
7V v MIERT 5EEHE Table-1-A (ZR”7. €7 = 1 5710 50
Nty b ERESER, Table-1-B OilEHIMFEEE LT
MT 5. BEEREHIET L2y MTkoTHEIh, # Table-3 Results of identification by improved model.
R ORI T IEE BT 5. Right No match Missing
ZAB O AT KL %ff‘ﬂ}ﬂiﬁj\iﬁéﬂfl%%% Face | Ave | Face | Ave | Face | Ave
Table-2 12759 MLAABRE RITRLIB] (Missing) BLO —om——22 28 2 D L~ 2
EDr T AZHIEES 72 (Nomatch) DO#EF%ZH>. No 2nd diff 25 | 33 5 3 10 1
SN SHI 2= = o 3 1416 normal 25 30 8 9 7 1
ma.‘tCI:] @n‘j&*’l' Lif{ﬁum éﬂﬁi&i@ qu‘hai & ’ 1416+1stdiff | 29 36 8 4 3 0
Missing OFER TR O FE FHEIND. T KRER 1416+2nd diff| 25 32 7 4 S 4
B TH D729 Missing IZE 2 TRITNIXZR S 220, 1285 normal | 29 29 8 11 3 0
o o 3 NN I 1285+1stdiff | 34 | 35 1 5 2 0
Missing Z ¥ 2 Il 572 2 DORTET MRS L s > 3 5 =

EWRT L. —oHIE, WAL MDD SIN b A
9 5. SIN WEDNET D EWNAXT ML 572 005
B, WA Mo b B ERE M TE 220n. 2
DS Missing DRI EE 2 HD. £ 2T, SIN LOKE—
Z XD 72 OWI AT N VT AR & SR E T o
ML A2 3. 2 bDARY MVERIZ K- T,
AEIOEFRP LV IEL<HHEND L& X 5.
TORIFBRINANRT DAVORETIETH D, #MITIE 4 . . . ! . i

Cotton Polyester

o

dabs/dt
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*‘V-”"‘c\‘;\ﬂ\“ﬂ’wmg Y ';,'\ ‘Hf‘ »f S
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Wi 5 7 rd ORET L. WEShZ 10 EHOA~T |~ 1000 O —
MEFE SN, GAEFATEIOPHAAY bkl 2
M35, 5
Y RET L TORINEE % Table-3 (7T 2R OO § 50 |
Fnb, AT MCORER LD b EMBAHL, £
Missing I8 L7z, 227 R VLB G Bsbasm stk 2 W
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A% 2 YHOTIFRIT RAF TR VR E7r 70, 2 Yoy 3700 3200 2700 2200 1700 1200 700
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Fig.4 Spectra of cotton and polyester, and discrimination
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Z 7 /L@ Discrimination power 3 XN E R Y = AT VDG A7 hV % Figd (2. Figd X0
1740cm™ @ Discrimination power 23\, Z OWFEETIFAUITEARRI E— 27 BEL , K Y = 2T /021 3-1
HORLERNE =2 R3dH%D. ZORRE =273 THm<, FHahitd 21213 SIN o T > %5207
<L, HHREWIZT D2 ENRETHD. BUSLAEETIX SIN DT Y X207 L, Mo LB X
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DAY FVILE THEEE S LT B ORE R 2R T

B ERA T 57201, PLS A5+ _T3 T
MERAREE U7, Table-d 1V, &2 TDART kLA
PR ALY ML TOBRERED SECNEF ALY |k
NWEEE D /&< e o=, FT2, AT MUVEETYH
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1 WISy D3 e h KVMEA S B S A, MR RS & R
DDA BTz, fe b BAF 7ok S 2R Uzl flE,
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K13 CHRESE L 7o B & Fig5 IR, Figh O
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ThHDH. ZOREHICHEERE 20 1846 L CTHEEE
1ToT-fE %% Fig6 I, 2D L&D SEP 1X24% T
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728, SEP 28 24% T 5 = L B ORI RF IR
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PLEDOFER G, ABFFEER%E LRI A~ kL
& PLSR ZfH9 2 HIET, AU = A7 LB OR
HAREZHETDZENARETH D.
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AMTITHRA D EEZFH L TRBLOERY =27
JLCRERR & 0 T i LS O HLRR 2 HE 8 1 ONE SR ETAl
ITo7-. FBTETIZ SIMCA T2 L, 22
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Table-4 Data for the calibration curve after processing

Right No match
Face Ave Face Ave
Raw 0.959 0.975 6.9 5.4
1st diff 0.967 0.984 6.2 4.3
2nd diff 0.965 0.983 6.3 4.4
1416 normal | 0.969 0.982 5.9 4.6
1416+1stdiff | 0.976 0.988 5.3 3.7
1416+2nd diff{ 0.974 0.986 5.4 4.0
1285 normal | 0.974 0.977 5.4 5.2
1285+1stdiff | 0.964 0.985 9.4 4.2
1285+2nd diff| 0.962 0.982 6.6 4.6
100 - ‘ ‘
R=0.994 : @
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Fig.5 Calibration curve for the optimum number of PLS
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Fig.6 Validation result by calibration curve
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