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Optimization of thermogravimetry analysis method for nylon 66
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(Pingdingshan Shenma Engineering Plastics Technology Development Co., Ltd., Pingdingshan 467000, China)

Abstract : Nylon 66 (PA66) is widely recognized in many industries due to its excellent wear resistance, high strength and
low shrinkage. With the continuous expansion of PA66 market share, many brands have emerged in the market, so evaluating the
quality stability of PA66 has become increasingly critical. Among the many methods to evaluate the mass stability of PA66, thermo-
gravimetric analysis is one of the most common and important methods. In order to accurately evaluate the mass stability of PA66
between different batches and optimize the test method for determining the mass stability of PA66 based on thermogravimetric analy-
sis, the control variable method was used to investigate the sample mass, nitrogen purge rate and heating rate. By comparing and
analyzing the degradation temperature and thermogravimetric curves of PA66, it was found that the quality of the sample, the nitro-
gen purge rate and the heating rate all led to the hysteresis of the thermal degradation temperature. The optimized detection condi-
tions were 5-6 mg sample weight, 50 mL/min nitrogen purge rate, and 10 °C/min heating rate. The standard variance of the opti-
mized test results is less than 1.00, and the thermogravimetric analysis curve has high repeatability, which can be used as the basis
for judging the mass stability of different batches of PA66. This method is easy to operate, with high accuracy and precision, and is
suitable for evaluating the mass stability of different specifications and batches of PA66.

Keywords : nylon 66 ; thermogravimetric analysis ; mass stability ; initial decomposition rate temperature ; maximum

decomposition rate temperature
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Fig. 1 TG curves of PA66 resin of different mass
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£1 5,6,7,8,9,10%115 mg PAG6 RIS RIS FRIB R IR 2
Tab.1 Thermal decomposition temperature and carbon residual rate of PA66 resin of 5, 6, 7, 8, 9, 10 and 15 mg
Sample Start.ing Femperature Te.mperature of Er}d tc?mperature Of, Temperature corresponding to different mass loss/°C ~ Carbon resid-
mass/mg of eplta?u'al decompo- maxl.n.lum decompo- epltaxla.l decomposi- ual rate/%
sition/°C sition rate/°C tion/°C 5% 20% 50%

5+0.1 419.34+0.09 449.81+0.46 469.87+0.11 405.65+0.28 425.90+0.08 445.17+0.08 2.65+0.04
6+0.1 421.09+0.24 452.52+0.73 471.43+0.76 405.43+0.30 426.95+0.19 446.70+0.42 2.49+0.09
7+0.1 421.38+0.29 453.27+1.00 472.82+0.78 405.00+0.37 427.31+0.08 447.43+0.54 2.23+0.11
8+0.1 421.15+0.45 453.79+0.75 474.10+0.26 405.07+0.08 427.70+0.08 448.02+0.16 2.29+0.04
9+0.1 421.37+0.89 455.65+0.75 475.16+0.32 405.08+0.33 428.23+0.28 448.67+0.35 2.29+0.07
10+0.1 422.27+0.32 456.91+0.78 475.26+1.18 406.32+0.84 428.96+0.24 449.65+0.26 2.34+0.00
11+0.1 422.05+0.85 456.75+1.02 475.21+0.24 404.38+0.36 428.26+0.45 448.82+0.57 2.14+0.07
15+0.1 422.74+1.09 460.58+3.10 478.19+0.54 405.31+0.42 429.69+0.93 451.07+0.84 2.21+0.06
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RS R i) S5 FT R S B A% S 32 BRI #A e
Sy IR NI 51 & T 5 B4 T 7E 60 mL/
min ARV T, S AT RE 25 3 R B =4
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min I, ZERE S AR Z R G O, o] BEAA U
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Tab.2 Thermal decomposition temperature, carbon residual rate of PA66 resin at nitrogen purge rates of 40, 50 and 60 mL/min

Nitrogen Starting temperature  Temperature of End temperature of Temperature corresponding to different mass Carbon resid
purging rate/  of epitaxial decom-  maximum decom- epitaxial decomposi- loss/°C
. - . .. . ual rate/%
(mL+min ") position/°C position rate/°C tion/°C 5% 20% 50%
40 422.24+0.22 454.14+0.60 472.68+0.44 406.48+0.56 428.08+0.24 447.91+0.21 2.68+0.13
50 419.34+0.09 449.81+0.46 469.87+0.11 405.65+0.28 425.90+0.08 445.17+0.08 2.65+0.04
60 420.15+0.70 451.03+1.25 470.08+1.09 405.69+0.27 426.33+0.57 445.59+0.93 2.554+0.08
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Fig. 6 TG curves of PA66 resin at heating rates of 5, 10 and 20 °C/min
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Tab.3 Thermal decomposition temperature and carbon residual rate of PA66 resin at heating rates of 5, 10 and 20 °C/min

Starting temperature ~ Temperature of

End temperature of

Temperature corresponding to different mass

Heati -
eatmg rzj.fe/ of epitaxial decom-  maximum decom- epitaxial decomposi- loss/°C Carbon resid
(°C+min ") .. . . ual rate/%
position/°C position rate/°C tion/°C 5% 20% 50%
5 406.54+0.15 436.54+0.43 457.99+0.42 390.72+1.15 412.90+0.27 432.59+0.24 2.7740.10
10 419.34+0.01 449.81+0.46 469.87+0.11 405.65+0.28 425.90+0.08 445.17+0.08 2.65+0.04
20 440.12+0.02 473.63£1.27 490.78+0.63 423.00+0.09 445.60+0.09 465.99+0.32 2.47+0.01
3 it (AR PR e e RE A b o O 22 5/ , S T itk

i1t TG MIDTG 7 M th £k, 8 sr 1 —FpoR i 5
A R 0 e AR TR RE B T o 7 PAGG (1A
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