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ATR-FTIR method for determining the relative content of two components in PA6/PA66 blends
TANG Chenghao, LI Qitian, XIAN Yeming, GUO Zhenlian, WANG Lulin
(Guangzhou Super-Dragon Engneering Plastics Co., Ltd., Guangzhou 510945, China)

Abstract : Polyamide 66 (PA66) and PA6 are both widely used engineering plastics. When facing different performance,
processing, and cost requirements, nylon 66 is often blended with nylon 6 for application. There are certain difficulties in the subse-
quent recycling and modification of the blended material, and a relatively simple method needs to be found to quickly analyze the
blending ratio in nylon blends. The differences in peak positions and shapes of PA 6/PA 66 blends with different ratios were
analyzed using attenuated total reflection fou-rier transform infrared spectroscopy(ATR-FTIR). The results show that the peak posi-
tions and shapes of infrared spectra of blends with different proportions in the range of 1 300-4 000 cm™' have little correlation with
the blending ratio of the blend, while the absorption peak positions at 1 169-1 180 cm™ have a significant correlation with the varia-
tion of blending ratio, which can be used as a criterion for component analysis. The fitting results show that the correlation function
of peak position with the increase of PA6 content initially changes smoothly, with a sudden change at positions 1 172 cm™ to 1 178
cm™', and subsequent changes decreases, with a correlation coefficient of 0.980 76. Using pre-treated samples for testing, it is found
that the difference between the tested and actual blending ratios is about 5%, which can be used as a semi quantitative analysis. This
method can quickly perform infrared spectroscopic analysis on unknown PA6/PA66 blend samples to determine the relative propor-
tions of PA6 and PA66.
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Tab.1 Sample formula of PA6/PA66 blends(mass fraction)
%

Samples PA6 PA66
17 100 0
2* 90 10
3" 80 20
4 70 30
5" 60 40
6" 50 50
7 40 60
8 30 70
9* 20 80
10" 10 90
11" 0 100
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Fig. 1 FTIR of 17(PA6) and 11*(PA66)
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Tab.2 Infrared spectral absorption peaks of PA6/PA66 blends with different blending ratios in range of 1 400-4 000 cm '

cm-
3300 2932 1536 1 460 1416
Samples N—H stretching —CH,— stretching . . —CH,— stretch- C—N bending vibra-
o R amide peak amide peak N .
vibration vibration ing vibration tion
¥ 329231 2933.85 1 633.38 1537.59 1462.61 1415.85
2! 3295.24 2933.50 1 633.84 1537.43 1462.61 1416.65
3 3295.40 2933.06 1 633.67 1537.58 1 462.68 1416.90
4* 3295.51 2932.87 1 633.84 1537.72 1462.68 1 416.06
5 3296.08 2932.53 1 633.72 1536.36 1462.73 1417.05
6* 3296.04 2932.27 1635.24 1535.68 1462.71 1417.03
7* 3295.75 2933.03 1 633.26 1537.55 1462.98 1416.95
8 3295.48 2931.39 1 632.02 1534.75 1463.14 1416.87
9* 3295.50 2931.43 1 632.46 1534.81 1 463.60 1416.77
10 3296.14 2931.93 1 633.36 1535.23 1463.61 1416.85
1" 3296.02 2931.98 1631.85 1535.46 1463.59 1416.37
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Tab.3 The infrared absorption peaks of PA6/PA66 blends with different blending ratios in the range of 600-1 300 cm '

cm-

930-935 960 1122 1 169~1 181
Samples . . —CO—NH— . _ . —
—CO—NH— stretching vibration . Y C—C stretching vibration =~ —CO-—NH— stretching vibration
in-plane vibration
¥ 928.89 959.37 1122.48 1168.87
2* 929.56 959.14 112221 1169.96
3* 930.10 959.09 112231 1170.23
4 931.31 959.04 112236 1170.79
5" 931.91 958.93 1122.63 1171.85
6" 932.01 958.92 1122.84 1172.12
7" 933.20 958.94 1123.09 1174.98
8 933.86 958.55 1123.73 1178.14
9* 934.55 957.93 1124.29 1179.05
10" 934.57 - - 1179.13
117 935.26 - - 1179.77
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Tab. 4 Theoretical and actual content of PA6 in three pre-formed

nylon samples
%

Wave number/  Calculated PA6 Actual PA6
Samples 5
cm content content
X1 1178.67 19.78 25
X2 1173.47 48.24 50
X3 1170.52 73.39 75
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