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Abstract

The objective of this study is to identify and differentiate types of fabrics by the techniques of
Attenuated Total Reflection Infrared Spectroscopy (ATR-FTIR) and thermal analysis (TGA and DSC).
Twenty-one samples were selected for the study. Eight fabric samples were of know composition namely,
100% polyamide, 100% polyester, 100% natural cotton, 100% acrylic, 70% bamboo + 30% long shape
cotton, 65% polyester + 35% nylon, 40% milk silk + 30% long staple cotton and 30% tolay velvet. The
IR spectra of the samples of known composition displayed characteristic peaks of the functional groups
present in the samples. By combining the IR results and data from thermal analysis, 80.9 % of samples
studied can be identified and distinguished. The techniques of ATR-FTIR and thermal analysis employed
in this study are convenient methods for the identification of fabric types and may be used to help in the

forensic examination of fabrics.
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Table 1. The sample of fabrics
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The type of fabrics  Picture

The type of fabrics  Picture
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Figure 1. Infrared spectrum of silk

Figure 2. Infrared spectrum of 100% polyamide
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Figure 3. A chemical structure of polyamide
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Figure 4. Thermogram of 100% Natural cotton

Figure 5. Thermogram of silk
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Table 2. The analysis

of TGA technique
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Sample Reduction of weight Reduction of weight Reduction of weight
No. 1 No. 2 No. 3
Tempera- % Weight Tempera- % Weight Tempera- % Weight
ture loss ture loss ture loss
T-T (°C) T-T (°C) T-T (°C)
silk 225-395 45.542 395 - 550 21.600
100% polyamide 350 - 500 99.221
100% polyester 250 - 500 91.049
100%natural cotton 250 - 500 92.156
100% acrylic 300 - 475 70.525
70%bamboo 300 - 500 83.134
30%longstaple cotton
65% polyester 350 - 500 88.246
35%nylon
40%milk silk 200 - 350 31.572 350 - 450 36.919
30%long staple cotton
30%tolay vekvt
Toraypoping 300 - 390 35.320 390 - 500 52.719
Japan sklk 275-375 24.321 375 - 500 61.400
S'fare 350 - 500 86.742
Chiffon 350 - 525 87.511
Cotton 275-390 69.347 390 - 500 19.594
Jeans 225-360 39.953 360 - 450 38.413 450 - 550 5.328
Khaki 300 - 380 19.970 380 - 500 68.695
Lacework 350 - 475 98.895
X1 350 - 500 84.520
X2 350 - 500 87.199
X3 350 - 500 86.093
X4 275 -390 49.876 390-550 39.364
X5 350 - 500 83.069
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Figure 6 Thermogram of 100% natural cotton

Table 3. The analysis of DSC technique

Figure 6 Lmemfaﬁmmimm 100 %
natural cotton umﬂﬂaﬂuuﬂmLmummmmmumm
17 mmmmmmammwmﬂumq 154.38-
169.08 °C Tmﬂmmmmmmﬂﬂ@ﬂmmmmzﬁm
7 155.66 °C 1B AH HAlu 90.6316 J/ig LJJ@
vhmefuunsuesiin 21 THauTiATlEnas

Table 3

Sample The effect of changes
Temperature (°C) AH (J/g)
silk 160.50 132.11
100% polyamide 217.36 56.47
100% polyester 236.26 28.36
100%natural cotton 155.66 90.63
100% acrylic 241.30 17.87
70%bamboo 163.35 151.32
30%longstaple cotton
65% polyester 255.02 52.43
35%nylon
40%milk silk 312.25 221.99
30%long staple cotton
30%tolay vekvt
Toraypoping 226.38 62.68
Japan sklk 255.05 31.69
S'fare 249.57 4.81
Chiffon 249.61 19.95
Cotton 254.32 42.21
Jeans 254.24 8.97
Khaki 156.10 47.72
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Sample The effect of changes
Temperature (°C) AH (J/g)
Lacework 251.91 23.49
X1 250.97 44.49
X2 254.53 44.64
X3 256.93 44.02
X4 254.00 20.68
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