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Modular Molecular Editing of End-of-Life PBT for
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Social sustainability: Closed-loop recycling between different PBAT components

For packaging For 3D printing

~—— Ecological sustainability: Composting degradation when recycling is not possible ———
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First access from acrylates to polyesters
Reinvented monomers + Polyacrylate-like tunable property
Drastically enhanced heat resistance and recyclability
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As-spun configuration
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(High—strength and ultra-tough supramolecular polyamide spider
silkfbers assembled via specifc covalent and reversible hydrogen bonds)
Tt S S [m) AT (] Oy SRk e 2 4k J Je R 5 20 5 5 i L 4 4, Gl I 5] e e
B, Rk B o T B A M A R, BN T EA T e TR (BEC)
MM L2 v ASM=INCBED A1 INCBED SR $ig i 41 4E WML AR AR 52 5 o $RA5 15—
ANor TR 1000 kDa () TREMIsR 22 88 1, R4 s I (433 MJ/m3) AIHTHL



SRRE (1180 MPa) 222k, HLHLRHIHITIVE St 8 f% . XK T A 2 Tk 75 5K
INRAN AR B ) 5 A A RHR B IR 18 3 o X — SR ik 22 15 09 & e b 21 4
I DR At (K AT RS A SR SR 1B I pLIE

“%?ﬂﬁ

#3
SUMO-NT-R-CT 58.8 kDa

“z%§§‘

SUMO-NT-R2-CT 78.0 kDa

9

SUMO-NT-R3-CT 97.2 kDa

\%%‘g‘

SUMO-NT-R4-CT 116.4 kDa

S

SUMO-NT-Rs-CT 135.6 kDa
\\:%%_ X
23 g&

=, FH® lyocell 4 % Flame-Retardant Lyocell Fiber

Lyoce | | ZF4ERIPEIA, RAAFHM BB EF KRS EERM.
—NAFFIC

AR, BEFE AN AT A B I BEVH AR, R AT AR a0 A= ) o B U A% 4
YERPRLZ BB I8 )12 R0 « LA 4E R N R RV P () Lyocell R4S AL 4ER
AT IZ N T O R IR IR, 5 RZHAHMEIZELL, Lyocell £
e PR EFE 2 (LOD BN 17%, & T Z ML, G BARFEAOE N 1%
FE) KR B, JEARORBR I 7 H R A0 . PR, X Lyocell £F4Ei AT PEIA St
TR T H 2 DhReRr e B B 7 S, MY BRI T KB K2 1t Re, b Redh v
HRM s, AT RES .

(https://doi. org/10. 1016/ j. cej. 2025. 162182) AT %, =REFA
JE)LAEENIERRL, AR T I &40 2K — Iy 45 i 28 Y (LTS) AL Y (STS) $h 3145
Flo FET LTS A1 STS Xf Fe3+HEGAEH, #t—2Hhl& 7 HA AN FEIR -S54 1) FH
Pk Lyocell £F4E (Lyocel 1@LTS@Fe. Lyocel1@STS@Fe) o tAMH: 21 4 it AR AR i

5



2K (PHRR) Fls #AB il (THR) 5.3 P& 1K, Lyocel 1@STS@Fe 2RI H 5 i (I BHIA R o
S RIS (DFT) 5878 1 LTS 55 STS £ i H A BUBRES LA REN
M 2SS, STS Rt 5 4R P IRE KL EERNRE A4, R RM
FMZEERE] . 1E 200400 nm HLAMGIEVEEIN, SV Lyocell £F4E1)F-3 441
i R EE G, BRI PR IME RS R SO AR AR B R PR AR R (1
sun, AM 1.5G) @R HeHE it . NIT R R ThAE LT 4Eph R At 1 n] 5
SEIRIAE TR

___________________________________________________________

OH >
' n ¥ HQ(? V(?:Hf’” hint e :
1 0 Simplify to '

H HO
:HzNW\)‘ 2 NAAAAN :
Y .

3.4-Dlhydroxybenzaldehyie Linear Topology Structure (LTS)

& moadification

———=

var de e
- ..aé‘ 3§ 2« “Topological structure
‘S A
N\

Interaction between
STS and molecular
structure

____________

1
1

1

1

1

Molecular structure :
of Lyocell fiber |
1

\

- - = -

~ ¢ < ié 4 3 Metal i .
S < degiedy etal iron ion
5?4“ LSS L SR modification

(N
o
i“. >
e
Lot
v
.-/

| Catechol
1 chelate

'metal ions
= |
H H i
. i
N H H 4

__________________

,___-____-
= X
u{ o
T 27T
E =
zo
\ zZ
37
2=
z
-
’:é
7 2
§ I
O
[I
x 3z s
S
o ———————



HEEFHBARGH Fie s hgiarel itk TIHLFRBER IR Lyocell 274k
WG H 5 W2 A 7 e R CREAT EE SRR AL IR 6 H 32 i 5 FE B Lyocel 1
LRYEr bt BEIRZEFSHIBEMR Lyocell LR 4ERRIRSAFEE (LOT) {EIAF] 29. 4%, £
YET-5RAE 2. 8-3. 0cN/dtex, ZRETEREBOAA " S/NIAA B BOR & 3871, 21
YEVE REAE A BRI BEARET Al 2T b BATI0FS, T80 JEIL 1 FHIA Lyocell £F4EHAR
FREEARAL I RCR o

- bl \"7",?”' e

v & »

=y e - "t" e nl
R 3 -

W, =4 L B & 37 4 4 Carbon Dioxide based Novel Fiber
“SREE Y, SGRASEMEM R 2 BRI — s,
—NAFFIC

GiGUTIAE R DT R a6 B, SR A EE 152 M A 25 240
ARG, B kiR = ARHECE R %A, H AR AR HE
R R T ATABPERRAT . B DAEER], B 2050 AR AR
Heweks o5 2t SR HECE G 20%. B AT, 60%01 25 2 S A A BRI A SRR T
AR AL R, Ho SRERAR4E 5 A ERTE SR S e B LCE AR SO, A I
PR T A W S5 A T AR TR, HLe A R E I AR, SIS IE B R
JE77

2024 4F 4 H, BIUTEBERRER T SERE % “ AR ERNH—S6a
TRE—IIRe R ER AL st e, — AR SERUEST 3 T RIE AR R
BAFYERE FT o GHARI S TV AE P HE 58k, Zeitib 2 I B b 4R 4k 2%
LB, JER T EEE “BRib—48 R LRI RE S EYI T E, § @A el
LAY, ML L N THFE 320 T30 Ak, BRHFBILAA G T 2K 28. 4%. 1t
Ab, FEEHE AT Fairbrics AR T MK A A A= SR ER LA 1A% T
2o

CERAEAL) A6 7o S B 5 SL56 = M EHME LT K22 RN B E A
T ARG AL N 2 SN T RR, Rets R O BR A K T 4, X



FRABEEAT 2 VEREFIVE 2 W FE FH 3% o R TR A B AR BE A R )
R AUE AL RS B, DR BB 22 SEE DR HE -

Fi. K& 4 48 Hydrogel Fibers

ORI YE, AT KERMBIRRRM. BEE . EMESERNIMEREYE, ARG
HEMRINSIKRELE . EEFMEMETE, ERROARES.

—NAFFIC

IKBERET 4 (HFs) RITAFERZ B2 FE ) —RAE AR, e AV A
P AFAE, WLA PR RIS RS, Re A i RE R, I PMER BT
I E A SE I S A A D e . 1B R T HAE A iR i) B A E M EH E ) RE,
TER e ST A DI Re R HFs AL N EZL . HFs DU Bk E ML 4ERTE
ANFHE, WHEASZERMNEZS, HeH KB R I P54 )
HAMEEDIRER M, LA EM R R S ARt . St RS .
X BT I S 015 HE s EAPIER 5% | REVRANIA SR 28 S8 1 AT B 1 N 7
JJe

Rt R e e R PO BER S AL TR EER &1F, KR T8N
“Strain-Insensitive Stretchable Conductive Fiber based on Helical Core
with Double-Network Hydrogel” HIWFFL . AT K HWMRIE G L3R, ¥
HAT .28 W28 G5 1) H R e -5 L 2R S /KB O 2 I N B R R G eh dh, s
PTGV AT hiAR S LT R SRR E ) &, TR TESH, 52T T
Bty S IERERIHFIVE . BTl & B 4E B AT 500%HT B 2 1280 147 S/ cem K



P FA, 1R 100%8 48 T B BHARAL AR ALY 5%, £ 2000 RAEHHHL i e AR DR R
GF TR RERR B . SEAEFL RAF T R R i TR RE 1% MUK 2T 4EAE
ARG B AR R M L AN AR A5 R o BT SR L L T R PR S IR

a l Q, b Inner fluid c

(PVA-PEDOT:PSS) + O ~ ]
Outer fluid .9 . (.)c,,,mh, 0 6
= (PU/DMSO) w
—a | 9 N
3 Semi-solidified . > [ A
Qe : 9 (2 Plvwint
} intermediate layer 9. P35 enoval
Resistance
“ Q PEDOT:PSS colloidal particle PVAchain © GA
Hetero generated rope-coll PVA-PEDOT:PSS seml-interpenetrating
effect network hydrogel

| Coagulation bath I Coagulation bath II m

i Pss
;3 a
s :
E g
£ = PEDOT
= P PRV 4.\
OH C-H co c-oc —— Pristine hydroge
3300 2910 1700 |9'2L Hydrogel by acid treatment
3000 2000 10?0 156 160 164 168 172
Wavenumber (cm™) Binding energy (eV)

Ioctro—d\m
conductive humln motlon heating
wire textile

waj(—j—%%j’i[%ﬂ: ﬁdl%lil*"’lly\f (Chemical Reviews) /AR N “A
Review of Hydrogel Fiber: Design, Synthesis, Applications, and Futures”
HIZRIR IR ST, RGMEE 1 /KB AT LU ) B Tt Fo i JiE o« SCEa A L 45 1 AP RL
M SR BETE B TR KN R S RN, i AR AT 7T
RBLF R T B R IR S AR S %, HES KB AT 4EE AR . SRME
R BEURAFAE . MR AR 2 A7 M HOR AR 5 R

B

Raw matenal Structuraldesign { Fabrication | | Performance Appllcatlon

=
W
"

Hydrogel' fiber with integrated structure and function
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Fiber Matrix
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Revealing mechanism Diversified application

Crystalline structure Environmental monitoring and exploration
Chemical structure Energy storage and harvesting

Microstructure Interactive communication

4 : “ o g Temperature sens?ng
S e Thermal protection

| = Flexible sensing

§ ¢ \$ Intelligent fiber

~ Insulation
X “ ( Battery

High efficiency preparation -
Low cost
Large scale
:i";‘ep;a;mess [ Future development
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Morphological differentiation
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A Fabrication of fiber-based devices
Sensing component Energy storage component Electrical driving component Lighting component
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Weaving process for textile electronic system
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REMI 4%,
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Real-time feedback Data storage and processing

Closed-loop network of fibres enabled
intelligent wearable system

Ju- 4 4k 3 4% /X 2% Fiber-based Sensors
THRMERRE, AERTASHFEURASAZEHRZESR.
—NAFFIC

W FUE 5 AT A 98 B KL FLBEAS 5 10 B 2 4 58 23 X 248 45 1) ) 4 4
FETMEAR RS, B, RS A B ERE SR, EIERI . f@FE
PEL, PRI AR T2 M .

HRHSE AL I PR RETR S R G0 5T BT B4R BT 9 O T A

(https://doi. org/10. 1016/ j. cej. 2022. 137268) &it&r i 1 — M EA m R
B AR RS S A TR TR R, A 4L SR 1970. 65
kPa~1 I REUE, Bboh, IR 10000 RAGHA I R IEAFR e, PAK
10/20 ms PR N /PRI E] . HLF RS R ik R 2% 1A (Adv. Fiber
Mater., 2022. https://doi. org/10. 1007/s42765-022-00150-x) M| | —Ffidk
T WY T e YL I A R SR RO AR, B R A e &SRR
R IR, SCEL TR AR AR AR R AR R =T RE, (RIS AR
ORI
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HAT, FREALEMITRZET 5 « B RK2207 , DS ERNER
SEERAZ O T RS R T AT e ThRERLER, {5 5 RAEMME BRAT 4 (55 EHmm S H
e 5 R RO YE, RREALN IR A4S . R XD n T HE
HI R RITEAS, (HIX P 28 1) 2 B U ARG T I — R VIR BLFY B i) 2
REGT LU ATICH T8 1 R e, AR S ARIME A, X DL ]33 e A AT 4 41
i D RETERET EE M TR . RAERZFERIHEIPL (Science, 2024, 384, 74-81) #&
7 EET ARG MREESS EALH], DI K AR TO AR R R R AR L (5 B
AMEAEMEDIRET R “IR « T2 07 BT R AR LT 4E, B g 2 Rl
(10028 B T i) ot I 5 AOCSC8 R AR ] SEUR S B R Al S8 ANLAS B RE,
X R R N SR RGeS BITRE 7T Rg, BT 2N AR

—> Body path — Coupled path

—> Returnpath  ---- Parastic path Human body

Ambient electromagnetic field

Power cable

+. G % HE . Fiber Computer
BT “ALEETENHFER, RRTBS MBS EE R LH—PIR LR
—NAFFIC

IR, ISINBNATTH 55 3 P i R 27 37 B MO S 0al, A R TFAR
FET S AR A e o I H X R R R RS T, (E T
I E & I TRV AN E I (B R 2 DA SO B — 7 el A e R e AL
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SN AR ERE S AN Aissh. W, ESE) , ATFBleg
AR . AR Rl F kst ” THARAL XA R, BA
T oA BRSSO RS R AR TR iS5, ALl
2 N —IhRE (MBI ERE AR , B Z AR5 A FE S LB RE T .

REER TR L REE TR S TR T it =
HN A G BOR B T 0 B R 7T 51 Yoel Fink H#% HBAK: TR 4 v BRI
KT RO AL RTHLSE AL 4ETH SR XA 5 eI SRR “ AP ETF ALY
Refe k. THEL AEANBE IR T AR 4k, JF @A M, DIE
i N AR A 3R 5 K

Exerciss routines. b Single-fibre computer algorthrm

@
A H\
“3 i y
=5 S ( o
- M) J.H.
o U W B
A Lunges U
i Jl = W) ;-
Planks
c Left arm
Accuracy: 76% 25 —
Lunges. 3 e B s — 20l — Donkay kicks Lur
2 Planks L 1 N 5 Voak Y Planks
E 5 Ly h 5 AARRARNLANK i
§ w3 EotAMARMAMAARL @ i 2 =LAV ,'i'.l'\\'."' 2 s 8
2 am 1 INTAVATRTATATATAYAIATAPY! y % VULUUMVUUYL B8 am
E oncks| | 3|40 '“f“l[";Th';"]rrfﬂﬂu E‘“‘f‘ﬁ*”"‘f‘f'f‘i‘,““\li S cinces |
Donkey | 1 LosflHPITVTN . ! 5 Donkey
& & & ol R
5
&

32 i RIEHIgS . ARIERES) 1 2D SIRIAG RS Dy 3D BIAL RS, LLtiE R
LRUE LI Ei A . [ T 2 S e B TR R &) (ECOC) o, JERAT
Fif O60%NA2) HIHLEEHILI4E, SR, BRI T E. LU R &
WREFYESE K T 8 MR B, BAERUERES (MCUD « B {RIFE (BLE) /7.
IERETE SRR, STRF 12C BEE1E .

2. DATKGILRAM A : R LF4EA LED MDGAL RS, il g Sk
SR L A UENDEAE SR (R 10 kHz A5 98) o JEId BLE By g Sk
LM Zg, SR 2 R EUR R & 1 HA4erh e p 7Yl &g 1 i, mONET4ETH
FHLBLH 6 /N, SRS RIS .
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3. AR BRI IUAD o> A AW RIS BT A AR IE (PPG) &R A8 5
IF I 00 % IE S A, I N2 MCU S2IS S ik SR A FEE . 78 DU £ 4 Y
g, B R IBAT LG LS, d AR R G R, Wik
T 28 VBT R K 2 T0%6 32 T1 28 95%.
(Nature 639, 79-86 (2025).
https://doi. org/10. 1038/s41586-024-08568-6)
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