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Simple Testing Method for Quantitative Analysis of Fiber Mixtures by Attenuated Total Reflection Fourier Transform
Infrared Spectrometry Method (ATR Method)

Misako TAKI*, Junko ISHII*, Kiyotaka NAKAYAMA* and Sigeyuki ITO*
*Kobe Customs Laboratory
12-1, Shinko-cho, Chuo-ku, Kobe, Hyogo 650-0041 Japan

For quantitative analysis of fiber mixtures of cotton and polyester, we usually use the JIS-regulated sulfuric acid method (JIS

method). However, this method involves troublesome procedures and takes a long time. To solve this problem, we investigated
a simple, quick and safe testing method: the attenuated total reflection Fourier transform infrared spectrometry method (ATR

method). The relationship between peak intensity ratio and weight ratio of cotton and polyester showed a good correlation.
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Fig.1 Infrared spectrum of fiber mixture of cotton and polyester
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Table 1 Repeatability of intensity ratio(664 cm™/723 cm™) for each weight ratio
of cotton/polyester

Weight ratio of cotton/polyester
(Content ratio of cotton)

0.426 0.667 1.00 1.50 1.86
( 30% 40% 50% 60% 65% )
1 0.226 0.312 0.427 0.565 0.665
2 0.254 0.325 0.444 0.615 0.613
3 0.289 0.289 0.324 0.572 0.697
4 0.227 0.295 0.411 0.602 0.624
5 0.234 0.314 0.395 0.582 0.634
6 0.317 0.317 0.423 0.569 0.631
7 0.227 0.317 0.443 0.587 0.651
8 0.229 0.297 0.396 0.537 0.639
9 0.250 0.335 0.442 0.518 0.642
10 0.233 0.304 0.413 0.563 0.611
11 0.250 0.331 0.412 0.579 0.656
12 0.243 0.307 0.428 0.520 0.624
13 0.236 0.325 0.367 0.520 0.637
14 0.248 0.318 0.396 0.491 0.715
15 0.226 0.293 0.402 0.565 0.583
16 0.247 0.288 0.346 0.539 0.707
17 0.240 0.308 0.374 0.560 0.692
18 0.250 0.311 0.444 0.536 0.690
19 0.243 0.327 0.440 0.538 0.642
20 0.260 0.307 0.375 0.573 0.582
Mean 0.246 0.311 0.405 0.556 0.647
SD. 0.0222 0.0139 0.0342 00311 0.0380
C.V. 9.0% 4.5% 8.4% 5.6% 5.9%
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Fig.2 Relationship between peak intensity ratio and weight ratio of cotton and
polyester
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Table 2 Quantitative results of cotton content (dry base)

JIS Method(%) | ATR Method(%)| Difference(%)
@® @ (@-®) x100/®
Sample A 55.9 60.4 8.1
Sample B 54.4 55.0 11
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