Bl K4 gi 2 % R Vol. 42, No.4
2021 4F 4 H Journal of Textile Research Apr. , 2021

DOI: 10. 13475/j. fzxb. 20200908307

4B R B 56 4T 4 B9 % R
NNFERERE=D

Wi FHEW, xR, ZEAY, 0
(1 AR BORFLE S TR%E, LI 2016205 2. kg SRR RBHE K 45050 % , L 201620;
3. LR AR M AERAR, L 201203; 4. KAEKE AR BO, BiE 201620)

W E AWIRDE 56(PAS6) LR 42 th AW AL 15— e M Ak 1,600 R 34 il A% T A B U A= g Ak
MR, SHIRITLE W PAS6 2 2k ity PR M, 43 S0l 7E 004U rh ) g G AE AN () TR RN A PR A AR ORI R
B 2 12 S8 R 23 7 T AR 0 Bk PASG 27 A e A RE AR AR b i) R B ARE MR M . SRR AR A
PAS6 21 2 ity $A 58 T M1 42 M BB i 3l ) 4 SO0 THIR B 3 B B 35 K8 1 , >R JH Kissinger 5 [ Flynn—Wall-Ozawa
H Coasts—Redfern 3 3515 A= 9 Fk PAS6 £F 4 (9 1% £k fiE 43 71 24 235. 00,217. 23 i1 232. 18 kJ/mol, A $f 0 H: 3k o g ML
il Sy BB PR A B b = A i SR CO, BRI 1,5-130 e .

KRR AW SERBEE 56 274 RARE M BRIl )% ARG B ) S8 BRSO

FENES TS 151 XERFRAEAD A

Thermal degradation kinetics and pyrolysis products
of bio-based polyamide 56 fiber

YANG Tingting"®>, GAO Yuanbo'?, ZHENG Yi’, WANG Xueli*, HE Yong"**

(1. College of Materials Science and Engineering, Donghua University, Shanghat 201620, China; 2. State Key
Laboratory for Modification of Chemical Fibers and Polymer Materials, Donghua University, Shanghai 201620, China;
3. Cathay Biotech Inc., Shanghai 201203, China; 4. Innovation Center for Textile Science and Technology,
Donghua University, Shanghai 201620, China)

Abstract Bio-based polyamide 56 (PA56) fiber was prepared by bio-based 1,5-pentanediamine and
petroleum-based 1,6-adipic acid. In order to explore the thermal stability of the new type of bio-based
material , the thermal degradation process of the bio-based PA56 fiber were measured under nitrogen at
different heating rates, and the thermal degradation kinetic parameters were calculated. In addition, the
main pyrolysis gas phase products of bio-based PAS56 fiber in the thermal degradation process were
analyzed. The results show that the thermal weight loss curve and kinetic parameters of bio-based
polyamide 56 fiber are dependent on the heating rates. The activation energy of bio-based PA56 fiber
obtained by Kissinger method, Flynn-Wall-Ozawa method and Coasts-Redfern method are 235.00,
217.23 and 232. 18 kJ/mol, respectively, suggesting that the thermal degradation mechanism is F1 type.
The main pyrolysis gas phase products are CO,, cyclopentanone and 1,5-pentanediamine in the thermal
degradation process.
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Fig.1 TG (a) and DTG (b) curves of bio-based PA56

fibers at different heating rates under nitrogen atmosphere
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Tab.3 Activation energy and correlation coefficient calculated by Coasts-Redfern method
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Fig. 5 Three-dimensional TG-IR spectra of

bio-based PAS56 fibers under nitrogen atmosphere
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