H54, 95 T B o ok N Vol.54, No.5

2026 4F 5 A ENGINEERING PLASTICS APPLICATION May 2026 233

doi:10.3969/j.issn.1001-3539.2026.05.028

EMENSREZNTFRER

FEREV, B, REY, TR ERE N, R, TNGERH
(L WRTAR BB A RIS B AT PR B, WITT320% 3145005 2. 55 24T bHRMIF & T S S0 s, Wi 324 3145005
3. M A A A PR ), Wi 5a 2% 3145005 4. Wi a6 EEShRES 405 P OB BRA ) T 552%  314500)

HE: A& oA fe S 7 mER T AR AT SRBELGHRE L, TENBTAXEEML LIRS 247
BT M T B R P BER e (PAL0T)  FAF R = W BE X, = M (PAST) R X K = W BL T = e (PA4T) &k v F B
BeF 2R AMATHBEL LALLM LA Z T, WAL T LR 5 T AW A SR RAEN S AR
L3l R RGER) AR ER AR AR E A A IR R AT ) F e fe e T AR, I
Wiz EMF RS AN LRSS 4, BJ6, 84 T BaTe9 7 bk, £7F b - 23 A A B L 2R Ak
RAREL TV JTE S A R # 5 5% R Sk S JEERA 2R S R ARGt 38 RAE SR TR M
ARIR Y E e TT 6]

KBEIR: A M IRF GBI R R R B OB R TR AR

hESES: TQ324  XTEFRIZAS: A XEHS:1001-3539(2026)05-0233-08

Research progress on bio-based high-temperature resistant nylons
LI Changen"?, XU Fei"?, ZHU Wei"*, WANG Chen"?, GUI Zaoxia"’>, ZHU Ranran"?, SUN Yanlin"**

(1. Zhejiang Tongkun Institute for Advanced Materials Co., Ltd., Jiaxing 314500, China; 2. Jiaxing Key Laboratory of Advanced Materials R&D,
Jiaxing 314500, China; 3. Tongkun Group Co., Ltd., Jiaxing 314500, China; 4. Zhejiang Hengchuang Innovative Center for Advanced Functional
Fiber Co., Ltd., Jiaxing 314500, China)

Abstract : From the aspects such as preparation, varieties, and modification, the research progress of bio-based high-tempera-
ture resistant nylon was reviewed. The key bio-based monomers and mainstream preparation methods were mainly introduced. The
structure and performance differences of the main bio-based high-temperature resistant nylon varieties such as PA10T, PAST, PA4T
and furan polyamide were sorted out, and their industrialization maturity was determined. The various modification paths of the bio-
based high-temperature resistant nylon were analyzed. It is pointed out that the technologies such as copolymerization, reinforce-
ment (blending), and functional modification can effectively improve the heat resistance, mechanical properties and processability of
the materials, and endow these materials with functional characteristics such as anti-static, antioxidant, and flame retardancy. Finally,
the current industrialization challenges were summarized. It is concluded that the development direction of bio-based high-tempera-
ture resistant nylon in the field of high-performance engineering plastics is to develop new bio-based monomers, optimize polymer-
ization equipment and process, develop new products with multi-function integration, and improve recycling and reuse efficiency.

Keywords : bio-based high-temperature resistant nylon ; bio-based monomer ; polymerization method ; modification

research ; sustainable development
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FERXTRA YRR MW, @1 GPC . FTIR . XRD,DSC fil
TG %53 MM, B0 50 TR (M)A F 6 100 g/mol Z 26 300
g/mol 2 [B] , WEIRE 5 BEfE 3415 T 5 (M)A T 34 000 g/mol &
65 500 g/mol Z 1] , B I Ak AR i 5 1 89~138 °C, it
12 5% B3 it 15 M 357~408 °C, Bifi B < 8 it T i o
Fi2EPEBEIIR 2% 52 @71 , PA12F . PASF . PAGF F1 PASF f 4 fift
TR EE S35 R 45 .62 .84 .74 MPa, o7 fH S A Bt 418 fin i
K&K (PASF 24 2 266 MPa, PA12F 2 1 257 MPa), ifij li %4 K-
) 2 A0 T (PASF 2 7%, PA12F H7 51%). @ ad I8 —
TOREHER REAT R0 7 R M SR IR 1) 43 i AR RE AN 2k
A, (A S FHYERR IS AR e i = | J5 S 7 s ik Be A 4k 5 10
YrsE,

3 AMEMSREENSIETR

Tiif v 1 e e ELAG S b R R P R Ak 2 1
fiE  AEL SR i A7 A0 BOME RS R I T A8 s B S MR
JE BER B A0 L A T R R S5 ] T, PR T A R i 4R
BN o T8 I R IR K Ih etk o bE S F B, mT 4T
SO RE 2 RE I TV RE K oh i | X s T Bl
S R = R E e N e ) R A . AR R T
PAST/56 .PAST/10T 5 LA R ) IF B A RUH R T RIHEE T8
TN B FUAS B, A WA SR A AR i S B T v e
BRI R R % . BRI, BY IR 4T 4E(GF) VB
24 (CF), LA A B IR A YR ORI 5 A 25 4RI T
MR 12 PR IR 2 M . e ThRE AR D i, BEUR
T EEL TR T R SRR ) A TS T R T L
TR Tl S R T SR I 25 B M B
3.1 EREHE

LR B BAZ O S TR A W EE T v IR e K Bk R |
AR B, VR AR IR AR AR AL, B s AR 58 I 19
H [ B eI AR e R kR . Or R E AT
PA4T PAST . PA6T &5 2l i g 5 iS5 230 ol i T o IR 19
iy

R PAST N T8 FAS 1 IR J8E, XK 1 4595 A Ze
& TR B (S10)EEBEI 45 PAST/S10 LY, 455 BoR,
2510 BEBCER & M 0.4 mol I, HE M58 45 M 353,73 °CR
% 278.5 °C, Brit it 2k 5% B9 EE L 397.05 °CHe Tt =
412.16 °C, FEPRAFOL S (1 AR s M 5 T 700 2 g [l et Jn T
PERE 25 0%

LB A L) B R SR SR A R R TR T A E
¥ . Meng S5 FH e 1L e RV TR A5 T4 i 45 R TR) PAST Jit
H1H0(50% . 55% .60% FI1 65%) 4 PAST/56 S5, IHR5T T
PAST & X FLRYIPERBRSE I . BF9C &30, B PAST & i
B, Ly AR A i R ST, R WK %
FEfI . 24 PAST 080 60% B, IR W2 A MERE Sl «
T A B AR R 11.0% , 25 T B B 1R 14.0% , it 550 1 5 1k
KPR SR 3 T e R A b2 ok TR
Yo
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BRI o FRENIEEAL , 51 AT B SR A AGA ] T4
REFAE . Zou AU & T AE 3B W R BERE PA1OT/101/
1012, 38 12 51 A ]2 R (101) R B 1012 BT, 5230 T
A ARk B 1 25 WA PR R LA g 2 P BE B . Feng S5 1014
KAHEHITTT A PALOT, il 45 1 3L = WM AN v 1 2L 2R ik
e BRFAFEELL2,2- 5 T B R AR PALOT,
G B SR, T RO bR A 2 T BE R AR
ETE .

3.2 BERR(ILR)ECE

i VR ) B P 2 3 o 7R JE e SR R g | e M R T 4
(4N GF \CF . J5 40 £ 4 s g oK SO AE | 1) FH 2T 4 e A5 a3 ot
JE B g R SEURE B E A T R D S R T 2k e S AR
SETE .

EFLERG TR TR T SR e R AT W ROR , E AR
FELFHIEAS G N2 U2 A = A 2. Guo 59X H
T KB EE 47 4 (LGF) Rl B F £ 4 (SGF) ) PA10T {3458 1
FH L WFFE 45 B2, M T SGF, LGF X PA10T (345 S50 SR B
g G R B A MR RLANGER R A R R v
58 843 )% 8] 230,330 MPa 1320 J/m, B AR IR EE T} 835,
]I AR T HR BE F 140 °CT1 2 287 °C, M54 451 % PR, B
% GF YR hI B39 10, PAST/56 B L5 G PERE 2 1F [l 32 Th a3
M4 GF [T 40 0 40% s, Fr A0 3 25 i o 5 A e e 11 o
R B 43 A5 226.6 ,349.7 MPa F1 66.6 kI/m?, #4154
TH1.3~2.74% , HWK BT 43.8%, 2% SO0 T 50k
20% i) GF 14758 PA6T/61/66 {4 2 H1 R il CF , E 55— "] JE 1,
PMRIESR AN 5 2 CF BT 4380k 10% B, & G kH 12k
Ae S PEUE MR SR T, M R R B 2R IA E 107~10° Q,
L& RAFmbise e ThRe .

Dong S5V gk A B4R 2 R X PAL0T/1012 #E4 72k
PR A A A RGENRIZR NS ATRIEES
PA10T/1012 43 T8 (1) g Z L TE AL 8, RIS 40K 4 2
SRR SLR TP I 5 Ay B IE BRSE N, DA T A 3L 36 FIFE
BV T, 247 BRI T i A0 0h 2.0% S, ST T X A i T 3k
WOR 5B . ARG T WA K B (CNTs) 5 CF Xf
PAT0T MY BRACR , 45 5 W, 0 A BT 4t 73500k 3% CNTs
Ji , AL CF/PAT0T I HASR R T T 22.3% , IV TE
TR T 12%, CNTs e T 0k JEAR 0 S 6, Se a5
CF [R5

T BN , SR YRR IERL nT ST 5 e e i )
PERE (82 S E RHE RN T YERE T I, S s IR sh ik 5
HESRACR , SEBR I AT s A s Bh A R AR e
RGN T
3.3 hRbEck

EEXT L R A TRARI RS B AR DI RE
PR SR FEBURHL BEBR PRI AE 1), SR A s T il e
M, PREEM B 22 085 IR e e SR8tk

33.1 FEEm B

TR Je e i 2 B B T, 25 ke N, B
A HL T HL B R R AR A% TR . Zhu ZER
— 2P Rl R oK B A TR 5 BT A 480 30% 19 GF B A
PALOT JeAAcr, syl 8 1 He B S M RE 5 #ga e MR
UL AR R, BRI, Y BT i 0T 2 E0h 25%
I, 52 A OB B AR o 35, SR H B F A e
L RAC 2R 119 900 MO R M B 25 100 MQ; [R] B g = M e
TRZE B R, PR B 66.35 MPa 42 71 % 88.55 MPa. 1%
WF5E3E PR U ) & i, 7RO KR PATOT 52 45 AR AR
PRI, A3 2 e T B b a8, Ay e b e TR R
DRSO B 1o L

Yang 555R IR R A 1A 4 T A A 05 (GO stk
PAI10T/101 Z A MK, WF5E T GO & 1%t B &4 B fE 19 5%
Wil o AFF5 2 AR N5 5340 1% 1) GO R i R IR R
T FEL R, T IO S AP i i 1 B 5 R E GO HEAR 2R R i 3
BIAYHL, RRUS UM RIBETI A4 ) ) 2Pk fig 5 AR o, PV T TR
JE3A 105.9 °C, b A 3 5 245 My 5 5 43 5 45 21 PA10T/101 £2
T+28.20%.23.03%. ZMF5T A GO FLHURAE A Wy 3L = iR e
Jerb R ARG T B S BOUE T A A R A
M TP L PERE 25 AR RE TR AERE A A R BE Y 2R
ke 52 A AR AT AT
332 At Mk

RIS T i e e 5 & A A=A, S 83U
HEWTZL PR AR DL T 5 A, DR A b S B
RISy

Wang 256545954 %} PA10T/GF & & M BH $E AL 2 Ak AL
il 5 AR B ) 2 SR FEIIF ST, K Bt A T T v AT ) 4iE
K, EAMBR PR &AW, FIR S e R, B3R
BRI )RR 2 TR, B S GF Z ) 2 A A I
A R0 IR AL IR FE 5 AL ) S FEAR R A ARG 3
W e 3 A BE 1 — 5 B0 T T R R R e P Ak Bl v i
Bk,

Liu S50 1 4 i 338 25 1 4 T HU AL PA10T/66/TiO,/
GFE A MRL, RGEMFFE T HARSHR S, i 8 )12 i s AR PEfg
K Aperkae. S5REW, ZEMEHE 180 cCHREE 2 h)F
PR A o AR T2 PALOT/66 , 7 B AL A0 S A it 5 A8 P i
A BT 0 S N AR T R s U R SE R s A), H
TiO, 15 I AR 5 T PALOT/66 HY 4% il B 15 45 f i %
12 A R R, A MR B B A A 41 PA10T/66 A7
B AR AR R R e B AR T A N TiO, , {1 PATOT 3K
137 BRI EARRCR 76 0 Rs R AP TrERe i Rl e 2L
PRSI Es S TR BRI AR

BN AEST SR AN TR) A 20 00— 4 B R i R 4R
(OP1230)5 AL (Si0,) & FL 1Y 5 =UX) PA6T/66 AT BH %%
etk WFEE B, 24 OP1230 i 43400 6.0% i, A1k FR
FAEB(LOD)IA 28.7%, UL 94 BHIAZE SRl V-2 9% 5 &2 Bt i
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53%83.0% 1 Si0, J , LOL#2 15 & 29.4% , PHAA S 935 5] V-0
G BRI T AR, S8 OP1230 A1 SiO, B BRI
4 BHESRE

% T T T TSRO R AR B e A
o PA10T ,PAST  PA4T 25/ ) RE it i i Je Je bR 5 1A
BT IRSE S IR TR - AR S B G R M R R
A e MRS PR i S BRSSO BOR
FL R PP RZ BRI, W 40 0 T N Uk, ST
VAT 5 A SRR TH 98 5, T REE £
ARIE, TTAHLNTEHLLS N 5G 3815 55 UK 1k i 1 7
i

SR, AW kTS i T e e B 7 Ml A AR AT T e 2 Pk
3« A A i i B — 7 A BR A TR, 1 24 1 k)
ZRAL R  RA L 2RI S8 A B a5 1A
A2 3 A S TR ATl A 3% 1 R 58 3 , LA FE 70 MR i b
BHOFMAEHE . S0 EIRPRE, AR R R R AT
RHETT 8] s — 2T ROB RV E Wy S BT T A 7 e, £
JEORMILZR IR R ; IR R IS ER BB 5 T 2, Mk ag
FESG L A ; =R E R B S SRRV RE 5 2 D RE SR UL
R 7 i TG U e o oK s DU S O £ v Il
TEIRFI AR 2R 2R R (] Rl . i
ZYEREEORBIH S L ], A= e e e A AR R R
AE T RE AT S IR B R ) B, A v 1B sk (e
TP 2%
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