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Effect of small molecular carboxylic acids on crystallization properties of high temperature resistant PA10T
CAO Min'?,YE Shuxian?, WANG Feng'?,LONG Jianyu'*, WEN Lianlei"*, YANG Shuo'?,DONG Xia>*,LIU Yang®,JIANG Sujun'?
(1. Key Laboratory of Special Engineering Plastics Enterprises,Zhuhai  519050,China; 2. Kingfa Technology Co.,Ltd.,Guangzhou 510663,China;
3. Institute of Chemistry Chinese Academy of Sciences, Beijing 100190, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract : Poly (decamethylene terephthalamide) was a bio-based high-temperature resistant polyamide material, character-
ized by low water absorption, high heat resistance, and good processability. It was widely used in fields such as LED lighting, elec-
tronics and electrical engineering, and new energy vehicles. Relevant research has found that PA10T resin, without additives (usually
small molecular carboxylic acids) in the polymerization process, has issues of low crystallization temperature and slow crystalliza-
tion rate, which affects its application in rapid prototyping of LED multi-cavity molds. However, there was little research on the
impact of the content of small molecular weight carboxylic acid additives on the crystallization performance of PA10T resin. PA10T
with decamethylene diamine and terephthalic acid(PTA) as monomers in a deionized water environment was synthesized and the
influence of four common small molecular weight carboxylic acids, such as benzoic acid (BA), stearic acid (SA), acetic acid, and
cyclohexane carboxylic acid, as additives and their content on the crystallization temperature of PA10T were studied. Differential
scanning calorimeter test results show that when the content of BA additives(percentage of PTA amount of substance) increases from
1% to 5%, the crystallization temperature of PA10T increases from 274°C to 283°C, and the crystallization peak width decreases
from 14.6°C to 9.2°C, indicating an increase in crystallization rate. Under the condition of 3% addition of small molecular carboxyl-
ic acid, SA has the maximum effect on the enhancement of the crystallization rate of PA10T, and the crystallization peak width is
11.4° C. Meanwhile, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry test results show that in PA10T
sample with 5% BA additive, the free terephthalic acid has a promoting effect on the crystallization of PA10T.

Keywords : poly(decamethylene terephthalamide) ; terephthalic acid ; small molecule carboxylic acid ; crystallization
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Tab.1 Viscosity and end group content test results of PA10T with

different additive contents

Samples Additi:/)e Rf:latiye _NHZ,/, _COOH/
content /% viscosity (mol+t™)  (mol-t)
PA10T 0 1.85 104 85
1%BA 1 2.02 35 53
3%BA 3 1.94 37 49
5%BA 5 1.98 40 51
1%CA 1 2.10 39 54
3%CA 3 1.99 43 56
5%CA 5 1.90 41 61
3%SA 3 2.03 38 55
3%HAc 3 1.92 41 58

Note: 1) Additive content= (amount of substance of additive/

amount of substance of PTA)x100%.
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Tab.2 DSC results of different PA10T samples
PA10T-first heati

Samples T,./°C T/°C Crystalline peak width/°C T /°C et hearine
PA10T 329 262 18.8 311
1%BA 323 274 146 309 [oCA st heating
3%BA 326 277 13.4 306/321 3%CA-first heating
5%BA 320 283 9.2 303/316
1%CA 330 272 16.3 312/320 S%CAfirst heating
3%CA 321 280 125 303/316 ‘ ‘ ‘ ‘ ‘ ‘
5%CA 320 282 105 304/317 100150 1€%Lenn;iﬁc 3000350
3%SA 322 281 11.4 303/317 (a) DSC first heating curves
3%HAc 322 280 123 304/318 311 0C —

Notes: 7, is first melting point temperature; 7, is crystallization

c

temperature; 7, is second melting point temperature.
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Fig. 5 DSC curves of PA10T samples with different contents of BA
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Tab.3 DSC test results of PA10T-1%BA sample after addition of

small molecules

Crystalline

Samples T./°C T/C T _,/°C
peak/°C
PA10T-1%BA 323 274 14.6 309
PA10T-1%BA+BA" 316 286 6.5 300/314
PA10T-1%BA+PTA? 319 286 6.4 302/316

Notes: 1) This sample was prepared by adding 2 mg BA into 100
mg PA10T-1%BA , mixed well;2) This sample was prepared by adding 2
mg PTA into 100 mg PA10T-1%BA , mixed well.
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Fig. 9 DSC curves of PA10T-1%BA sample after addition of small

molecule
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