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RRE TSR RE TR R 2 TAH RS St & i T
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Seitm TR e E E s (W), IR Tk Fe

RT AT RART ST A TS SR G A PTREs, RIRE RIS . ARkl ng
TR R o1 8. AR LTI L 2 — 2RI EHE RS AT 38, rshTE B M WAT4: (eVTOL), M
ROEHMIKE ., ARV HER, ITHIERESR, ZORER. WeR. EXIRe. Hie, HWER. Hek
i, EUIRERERR. @, ZIRAES TESMEL SKOURE TSRS R R mhee —
ALiliE .

ASCARAE 1 FATE AR T TARES AT S AR AR w9 ZINRER 0 T ARG 1) Se itk il i
INTEAR: BEAHBI VISR TR, FIAL & B BARZhRe @ TIREE ikl (e AT A
AR AF R REAHIE I THR, RAE SRR 5 N TH S TR R AR, I Refu T 2R af /st
FABEARI e P B TAE IR R A B 9 B MR AL, DRBOR IR IE A AR 58, R A% e om a1
-THREMT 3D FTEN— RN THOAR, SRSk fE. B, B8 2 IR iR o (R T it
TR EINTEOR, Hl& B R AEEEhF, SRS, & QUITIIHIEREN T3i%, @ik
BN G, WP ASEHERIR S AT SR BEEIR AR S o
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WAL LB T4 RS KRN T
1 1>
3 5 B AT P U
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HHEZHE POSS TR IR BE W E T) BE W AT 71
sRATHl 1. KRR 2. BERAR*L
1. bR TR
2. hHEET

EERZ (PO FIAR TR R DFRE 5N wrtee, O ZNHTEmETEE. FHER
5 5G EASZRTINAUR . 2 ARG EEL (POSS) A N-TH LI M, BA 9K R R
PEEZE, AVUE BRI SR, 1By POSS FKkH ARG, RHEIKEE POSS MUE & 57 I #dase
PES RN, AT R PBENE, P75 SR 3= 5 sl % kAR SN AT R B R
BREMG AR (OPS), @I OPS SKILMAEIb-IE R4, W& AN R &5 B AL IR 2K L POSS,
A5 \EHEEH POSS (OAPS) FIPMERFRILTREETE 3~7 WM POSS. WA M B Re M s Rk
POSS N T Pl AZH. %%, M4~ T POSS [IEIE B BEREXT PI R 22 1t BE RO S M A
Wit 7 = AR R TBAZHERI Pl-Control 4K 2. 1,3,5-=ZEEARKE (TAB) THHMAR.
ANE B REE R IR POSS WA R . IR EAKIEH 4.4- OSSR “BKEREF (6FDA) 5 4,4-—%&
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B TOKEE (ODA), Gi— e AR R 4w 5 B 2 R UE 1) 5%. T3 SRIAZER (PAA) R IR LA N,N-
T HEZ G (DMAC) AEF, SRFITEIELHIEL, SIS PIERRE . SR & AP BRI i 44,
PI-OAPS. PI-3NH»-OPS 2§, KH ZFor iR AIET71%, BRI T &R, POSS 2Bk PI IR 70 T 450 Tl
R 35R 2 WL B

WL SRR, ANRIEIE I B AR POSS ZCBEM PI I, BB A AT, . 5N
PEREHFAE . (K'E RESE ) 3NH-OPS 221K P, W& FRAK T A4 (2.44) 54 H4FE (0.0024), [FIR
$EF+ LOI % 58.6%, AtE M7 Bk S HBYE. F 55 B RE L SNH--OPS A2k P, K15 f e (1)
MR 5 E (139 MPa, 8.61 GPa), REINRUFHIJIZVERE. =B BB SNH.-OPS A28k PI i, B
WSS (Tg, 308.9°C). FRIRLMERIZAK R4 (CTE, 49.64 ppm/KD, [RIRHRFFE &1 )2 12 B
Mo BgE BIR, AFEEREE R EE AR POSS I PI S HEMIL,, TS Pl BEEAIIERE, Ak AE BB
FERPRH LT 5 B SR AL T 3R AR IR 5 ST R A

D10-05
SR YRR 5 T AT %
T
HEARILT

Setm o TRRHENTAS . AR R U R G OB TR o SR, AL Srili i AR A p i 2
KIH AT RSl (XL BHART T CONSEIIEE . BRI . THE R AR N TR BE (AD
FER PR, 2T ALFHT R e Ay 295 SR U IS B 2R . STk, — MR BRI PR,
HUERE AR BIRPRIUE . AR P BORAEACE, SCELUR AR BT .

W N RPN 7kl s o, REEr s, @SR . REER T &2 T
FrR IBLas 205, AL AL PERETIINAREAY . 57 1 T N AH S e M aS  BH g % 18R 7T
W, Bkl T R R R TR B, AL T IR AR BB i, R IR S IR A A (Y
AAF, T e R B L 7 IR A AR R LA A ST TR, AR R L T AR AR
SR BAh, IR 7R T ARG AL B IA s TR o IR BRIV (CPI) R SR A B s 5 4
HAEZERNN . @2 S e T #e CPI, (E2 I8 MMM R IERE . 122 ERE, {3 CPIA
Ty BCRBRAR. G am il STRUL S RS AL I, M AT SR A R AL A LA PR A QB AR TR, ] vy e
FB L BURs € CPI 45ty JeRaimp | R AL 25 a], Tl A oNs AR Ak, 38 B miE e, IRIAZAK
FRHU CPFT S

D10-06
RGBS BB S & AR
[N
R T RHOR

£ 1930 FAX, eI R IR ORI e SO R BE SR 404 (LDPED . 1950 AR B Y
Ziegler-Natta {467, JEIEIRHIHESZ A T8, MEGHK TV E#ER LM (HDPE). 2P IE R LM
(LLDPE) ANZEMEEPINA (IPP). 1980 AT LA )i AL 7RI A QR ) 0 PEAL s AR LRI FEIE L
TR SGEER S, BRI T RGN e, ST EMBETREORI ML, KBl
T BRI R RS ORI, B R TS KSR DA R 2 R B i A . i TR R
M 73T B R J AR S B Y R —— B RO AR AN M e v BBl A58 TRE, 80 il 4 - - -1 A —
A s, ARt e, NI AU IR =K B bR, B m T8, BT HE SRS 3
o WR, SCBIEIE R TR SRR . B SRR T, FRATBVE S AAGE 1R, Rt
Frrguot BAE, R T mim RIS I TS (1) RILI T BRI L7 A B S N TSk
5715k (20 MAIBERACE AR (Tg) ARSI MBI, RIREEFMEOR, &1 TR i
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HIE R B R YISk IR — DB B T, SEBLATRHE BE M PR RE SR (A 2 TR R I #6325 (3)
RTS8 SRR R N, 8 PESIPP SR, SEEL T @R . AN, BATTIE A i pak
AR, RGP FORIR,  HESE I TR Rk A G . (4) RSB S B AL B 5 A1
) B RD TER M, (5) M s SR EE It o) 8 s T BRMmE.
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LTRE) R

7L

ALRR

T — R RERRE, XPELL . AL RERE 12 R A D e R, AR BE R
BRI B DA RIS S s SR B A 1 B A I 5

SN R R RE AR T IR ST A B G R MR T T 1R R R, NATTR BT 50140 B A (PDLC)
ME Al (PSLC) MEMER. FI#E IEMgei s, (FIKEmEE S JE& B-outEreti =, (A
PAHEAT KTHARZE N T

AT T A BRI FH SR AR ' SR SRR P R R R () 22 5, i Dl v, WA T SR
PDLC #1 PSLC Hyfzhta MM AISE T sfie 2 w00 e 00 K AR o TR Re AN S #5500 = B - AR PR () v 29 40
BUSRE I IEAE (PD&SLC) MRMAR . 7EMIERE -, @A R 2300, H8% 7 HE S AR B
I i AR S AR A AR A SO S5 A [ AH 25 A6 RN R AR, R X e A ) i) £ 7 PD&SLC
IS, NI A IR R 6 RO U R O R S AR IR HEUE Y I 2 R KBRS A
AL, IR SRV R AR IR R IE  (IREAEE A RIS . BoRSS B RE B, W T At
SR TR R A

[FI, &5t B BB v R 2 AR ThRE S —. XMELLSKI 2 R it JCH S ME LSl sh 445 B
oo AP P G EA [N IR U T 1 0 iy WL - e 2 LT S B A 8V | e 0N B YR v v i

D10-08
W 4% S5 H R AR R BRI BT 5 Th R ek
B

RPN

W& Sk iy AR, AR EAR . ANENE R S APRRRER A R, BER i 2 T R E A AR
7, WERIFHARIL 1 TAPRHC B R SR R . R S T AR G R L TR ON B R 4 S R AR R
REZ IR R, MARFAEMZ IR, TR AE S R LR 450 15 43 T BHE Rt Th e A4 R & 1 7] 25
LT 2T . JET AR HY A0 2 E B RN 4% (Multi-bong network, MBN)SERE, MOKEERR B34k, AT
file& 7 — RV REM R R MR R, B8 AT R SRR WM. B S TR AE IS, DL
LRI AR AT 2 SRR 7 S ) AT REAE
X ARl SR BIH (W H 5. 51973103, 2202019)

ZH R

[1] Yujun Liu, Xu-Ming Xie; ACS Appl. Mater. Interfaces, 16, 24, 31555-31566 (2024)

[2] Yuxi Li; Yujun Liu; Xu-Ming Xie; ACS Appl. Mater. Interfaces, 15: 30859-30869(2023)

[3] Yuxi Li, Xu-Ming Xie; ACS Appl. Mater. Interfaces, , doi.org/10.1021/acsami.3c0602 (2023)

[4] YiWei, Yuxi Li, Yujun Liu, Jianhui Yan and Xu-Ming Xie, ACS Appl. Mater. Interfaces, 15, 41031(2023)
[5] Yuxi Li, Licheng Liu, Hao Xu, Zhihan Cheng, Jianhui Yan, and Xu-Ming Xie; ACS Appl. Mater. Interfaces,
14, 32541-32550(2022)

[6] Yuxi. Li, Jianhui. Yan, Yujun. Liu and Xu-Ming Xie, ACS Nano, 16, 1567—-1577(2022)ll
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T GREYIIERAFTBAR—ABT [EERA
XT3 R
FESCHRRRL (95 AIRA R

H AT AR = 4 {2misERl, 7=4E4) 3.53 {ZMiEYERL, 2 2.68 4Rl 57 B, AEREEHA]
W R 9% ity, BRNG R in @ O 2 o AR SR [F) 55 B PRI ], o ) S AR W B A A
BIMR A2 BN A RVE, SR AR i AR OB T SRS G B B AR 2 —

IS 17 FFEFFEEAN WO PRI AE V0T SR AE D gt 78, IR S AE i AL Ge %8 8L (PEL PP PET .
PVC. EPS. PA %) HAREMEMAUR, ABT BMHEAR (REAEMIEMEAD Mg, Wt 7 ENE
RG2S H, e TR A IR b T4 K

ABT [ ARE S E A IRE D AREC T B 5%kl (PE. PP, PET. PVC. EPS. PA %)
WRER ], RIEAEERL GRS HEALIREE . IS R SRR T, At IREE R S R
B, R WG, EeREEYIEEAR . AR METEHLERSE, R AT PISEEL 180 KN 58
Eaasty/] 5

BEE XS ABT FEAEHARTIAMIE R 5 F 90, RKA L LI AL G IR EY /8 Tk, SeEl R
FHRITEAFIA, GBI SR T R E i B i T £ .

D10-10
R R AR R T et P 4%
EAEx, BESE, KAL. ER
RS

KA RS T RE v 73 #8702 i o 1 BAT B SN A ST TR R
PREIN T TACE DIPTSR 28 A MERE UK, XEARIAE G > 738 s[RI ZhEe A —
AT FUAE P Ao 2 RIE ) AN AT T A By A=W /o3 T A 5400 Gl 5 S SR TS (0 8 S I A R 3574 o
o, filg 1 EsRE T, HEA ZRIhREN R BRI L. (1D B E AN A SR N ) J s s s, - BLk
Hi-e R RN i TR RIS AN ERNE Y R AR 4. K R EIT 1.6 GPa,
TR S 40 MPa, IR T 250°C, BAT RAFHARICIZThRE . RN BEUSAT 245t il 400 nm i
KUUF RS [1] (2) FIHT &y A S R & pk 7/ 7ol i R0, (M =B REEhls 54k,
s I A B 9 B B i 1 SR B R 2%, R U BT 4.2 GPa, {15 i AN 135 MPa, i
ZUFRRIRIL 400%. T A By Ak SRR M 2% [FIRE R AT RAF RIS IZ S RERVER SR R PR RE, Al Tl 26 Al
NPUERSMESAAE T o [2] (3D @I T A WA A s L HP AR P SRR (0 S N, A8 T B B3 B gl N =2 gl
s R EE s BE SR 51N = R A 2 R A — S U IR (Y I s S B, e i it 5 DU Bt I B A PR D'
R RE, B[R TEM T EA = RHEEEREATMY . [3] PremE sl ] TR A MR 7R
AIARCNZAL S BERENRESN, AERER N IE A RIFM B R IEREMER I RS, 2 Fi R mA:)
JREESEI A WAL

D10-11
5T BIEE A SBUR A T RO FH AR KB AL
TRE>
HIZRH — BERR A

PRIRKGF A B RO 5™ B A BRI 2 — o TG /K 4 7 BRI S B RN 97.3%, T LAIREKIR L
FEMR R IR IR B Z A ROT %, SRR SR T 2, REARRGS, e B %, MR R R . JTaK,
K FH R F T 78 A S50 AR DAL v B8O FH RE B R MM HEBURF AR/ SRS 12 5% . AR 4E
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WEARMBAREE ™ A 1 S2J7 0K, FEREE 1.5 SLTTRERRK I A AR SRR BIIR ER K TV B B
HEBEE AT R B, AR ARSI, ST FE 7 KR RGN, TOKRH BEFF i 2 R BOAR T LASE L
PRHEBUS EAMUK I 58 470 8, ESR ZOR SRR (1 h OB TR, 78 A R REFFAIR

EEXT UL LB, FRATHRH T —Fh BA 6 HZ A P S AR 1 07 A K PR B 28 K 4% o AL #Z 1T
SCIUA R ER I, PRIEZEITY B S SI R B 45 s PN A P I G DU R e 6 7K 1o RIS I e I {3 I 28 45
AR MREAT FF S A T RERS KPR LD Je AR A, TR B50GE K EIA ReR, 78 R ds R e
JR 2 ALER AR, AT SEBL MG A 2K S R R S ERIR - E 25 wi%sh KSR AF R, R SLBR 25
KAERE R ER IR RE AT« I A DA TR HE OB 3 54, OF HRT S 3.50 kgm2 hol (K977 4h
WK H . SIGURBIREZA AL, FRATHIBTHRIL T AR 2K 5 3 R 1A K I, SeBl T HE
TR PE K SR AE T I v AR R A ER AN R WAL

D10-12
i
Hh B R B AR N AL S S BT

s R B R R K BB oy, AHE) ZRN TS, HiE R AR, Hil, Ra
JlE Cpoly(vinyl alcohol), PVA) J:Ml AR oG & #855 f e i FRHI EEE 7. PRI BGRAE#] % PVA
SRR RE T, BT DL I S DB S A B AL Pl S S I B - S5 R B AR TV Bk e, BELAS
TR RN R . He Tl BATTEE SRR i S PVA RO AL A, BRI PVA UK
JREh Sy R RS, L B Bl g - I 35 LR RE ™ A DR B

L — RIS IR L) PVA JKIEBL A TR IR EEAAAE IR FHE: 2 PVA JKIE I AI46
IREEHT 18 Wiy, TR )5 RIS s —; T IR AR IR FEAR TR L, TR gl o b I B -
Ot o [AMER IR, WHKT5 PVA 7 FREEE L 2 Ao E e A&, X4
R T TR R T R TR B, SEA TR TR B, TR R BT AR S R R R
UEAh, T IR B PVA VERIL B4 5, REVEERRITM 1R 0ss, FMEA R /e T b
BRAGEI ST AT A S5 H o

EBIRFE VR BT A6 R L RE WG A B -2, (IR EE PVA AR A TC B 75 2 O v DR, E AR B AR 3
I IE],  [RIAS BEE VR EE S e, PVA SRR ZRUURG BE SURIIE N, 25 ok AR i kit 2 AME. BRIk, BdiTm
RBIEGE B PVA VR P IR 3R — QTR HE I B RSN, [2123 BB INGRI R & Sl id PVA B 10%
I, RS IR I TE 0, BB TE B - aii . — 7, . OREIRRE NS 2 R R AR K RV A
B, 4] TR PVA R . 7, AR R R _ERA NGRS PVA 7 1 R FR
TEREZ B TR 8. FEMAZRCRINAG, PVA MR BB 45 5K T B & B ORFEIR, PVA R
RS T g R 2 A AN E R SR 0T3S 1A, SRIRINFEGE T PVA BB /1%, 6
PERE: RS INFIR S B PVA BT 2000, TR AW N A2 448.2%, £ ] LGS A T
W6 N 97.8%.

I FEAME R RS R ) AL IR B T BORS 25, 3805 PVA IS5 Bt Al 51k s
etk ke miE e PVA R H 42 17 PR R .

TESH R

[1] Yinghan Li, Xinhong Yu, Chang Liu,* and Yanchun Han*. Inhibition of the Skin-Core Structure in Poly(Vinyl
Alcohol) Films by Increasing the Diffusion-Induced Dominated Drying Process. Macromolecules, 2023, 56(22):
9175-9188.

[2] Yinghan Li, Xuelei Liu, Dong Lv, Saiyin Hou, Xinhong Yu,* and Yanchun Han* Suppression of the Skin-Core
Structure of Poly(vinyl alcohol) Films by Adding Urea/Diethanolamine to Improve the Mechanical and Optical
Properties. Macromolecules, 2024, 57 (13): 6109-61227
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D10-13
T % R R 2 oK R R BRI R 5 M A
Bl >
WL Tl K2

A AR D 5 g B S AR e AR VL FH A P A SR S I, R R O R BRI 5 4, SEIRTIK . fRIEAR
W B, WO RZAMRAMEZEIRE, BVERBRE, FREHRMEK, JUHAR KRR B R 7 N A
RIS R o B FEDDAE KRN - AR R 72 5, MBS B At () T 4 s ol JEL IR PR T 1 3

H W TR B PR R, S PBAT nf A=W Al 52 A B AE N T #E v = AR ml 4 s B, W3
P 7 SR FE AR BRI M QU T K T m AR A R AR, S I B 35 &) 43 BALE MR AR
SER BRI, SRR T RO, SCEL T MR T R A, A R S KR AR KR R
WRUCHED, W2 T S RE U B RR AN . ORI ORI R S A KR BTt T R Rzt R4t A28 UL
WU WU AR FITIIENIAL, R TR REK R T K PUE Rl — L, SEEL T 4R e A % i
BB R EKS WOCTIE. MEREM; Wit T KRBE RS R GE S BRI, R T BB ILE BT
FEHMELLGE K IR, SEIL T RERNAEDCE Bk, BES S TOKRBERITFLER R R, WA, Wmor. W
s Wit TKTE R BRI B M B FOKTE R BN, TERbritEBRY, BT, VT, KGR ERREN
WIE R R -7 L, TEP O B e, 135, AR0ES R w2 SRIOMRR bR v s B 28 1 A RS
MIRE R BeK, KRB R —K—E L IEG?, fEEE. R, FKE, el L
Pk EHEG R g, RBER. REER, fUKREH R, B, RARK, KA.
FUEE AR, o 5 4 AR W B O M IS R A% v e WU IR K 25K, & KR AR K A BAEESR, BT RTIR KR
SERESLIVRIR ORI, BTG U6 R AR A KA AL IS M 2 R NLAE Z IR T— 4k, BAIHAR
B BATHUT, JCEERI, RERPETTEE, BRSNS, Bk, HRE. BERPED, O SO SRR NI 2
B, HAERAEEN TEHEE TAAR, SabEAagi 500 bl b, -Gz, HAYRE bR
e oe s, B e LIERIIAEEREI N, 2o thm, AR fE S EWRiE, it efE 2 B EY M
BETHRRIE AR T Z, R EKFE R A « AR 2540 B RO AR ZS IR0 . S A 46 i 3 28
AR BRI P LS5 EL A B TR A ALK SRR S A B R

TSR ER LR 7 45 P ESCHB LR 6 1k, HARRMWELF] 2 4F; FReHlE (F 77 Rk
T R IR ALY R AR 7S 25 BB F AR TE) (TICAPAS 0201-2024) FlI- {25 W B fige Ak FH 1 JIE B A7 1 A
J7i%) (CIEP-0052-2025) HfAbrifE 2 fF. (A Wl fin 2 B /KRG 7E & AR IR (Q/BMF001-2024) Hi
(REBEERYIERHL) (QUULM001-2022) fikArdE 2 1, S5l (HkE Al AN 25 Hh 5 B A4
Bl AR fREYERE . AR S TR R S P ESRANRIR T77E)  (GBIT 43288-2023) [H K brif 11t KR
AR (ACS applied Materials,2024,6(10),5988-6000) 1 f o

D10-14
P R T R A KBRS M BESR R BT IT
SIS
WL Tk K27

PR TR AR —REL Houh RN Q&SP M RN ST, FE T SRR & A
LR R, HATCA AP RIIRIZ . (il REa TF ISR BRSO 55 2 Ay AT 2 %0 . R,
HOLER A PR S 1 SR A KB P B T SR B RE i 5, K2 R R EWIBEZ 1B PR 1855 fig
EABRLBE 00 a8, A AR REA L . AERR BT PERE A RRUE S0k rt, AROKIR I 7 PR 1 R &K
BERAE AR S SRRV A R IS o AL, AR TTAR AP E B 7 RG R AR o i i i R, B 4
YT REWBERIM LA 71, SiaMoae. HEa . SR 7. Bin R G455 — RIIM %
gaisiit, MR T — RIS PIEM LR TREVIKEIR, fEs T HRIEEIGR, IR LTI .
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FEARTEAZ. 3 B IR B ML % SR
sRE*
NN

FEARTCAZ TR L e TR e BB L . Ry SR < S A IR S Rr e PT A 2800 A TR TUonT
BPUE BB R . B TARCIZ R EYIRRL N 75 ZA SRR AR b A7 P 77 BR8] 5 A DAL [ 5 i
I TR AR (R AR DR R B SR BN 7§ S5 M AT A RO %, AERBOE I T RERE R4
W12 B RE 1 SCRA R I BN A 2 5B i, AT [ i /2 TEARACAZ PR REAN B BT R R o A
Wik Feal I R B IRk BT 2% 1 B T R BU O BOR B iZ . 3R45 7 BA LRSI fE
{1 BRIV iz B M) P R BRI S fe s B RE SR Y42 [ 5 AR AT T AR i A, IR SR 10
TR EIESE T [E e AH AT A TR R S M2 FE TR T TR IE 2 Z AT AR 0] 52 2 L S AEJE A
R A IRSCRIRE R BB TE,  RGUIFERA IR 1 IRICAZ I BE 5 5] AHAT AT 304 7347 22 TR 90 28 U
W FCEE R, B NTE e AR )LL) BENE S TH IR R I REEAFBRE T, 10 BE BB FOICR 2 B R[] s AR AT ]
WA ZE R A s [ AR A ] A S IUOOES: L o AR, RENS B OR (0] SRS LAy BRBE BUAE 3, AT
AR BEEAR, PACEIRICAZIERE . Bl o AT RACIZ iR BOR R ML A% SRR (1 2 IR 8] 5 = A ] 52 5
5 UIBARICAZAEIA R L 99%, wIFE 4 A0 N SEBLPRGE Haase 4 (> 99%) MIIR[EIR

D10-16
REE SRR B DI REAPRL R 2 5 ThRERT T
W=, AR

Hh R 2 B A N A S T BT

b5 NN AR PR B ER R AR N, T RARIR S Dh e R OO TR AL TEARZ R EDIM L,
SRR SR R L MURE (1) 2 - SR MR A R R i £ AR IR R P A s Ry BRAR e o SR, X v B SR MR o T 45 1
a6 — IR T AR AR B AR E (Te), 5— HTHENFE THEE Tg 0 2 KRR,
fm, TSI AR MRS . SEONR 400, TH MR S R AN A Sk 5, S ARA RN 5 AL
FAR AT e, IO MM ER AT VA I 5 2 E I RERr v, XSRS 2 Fh AR A B T R S 3
A — 2 FHE, DL R SR G RETEAL I RIS e D e 4 o BRI 2, BT AN R IR R EUe SR AR TE R 5K )
AR 175 5 288 AR A7 BEL B, 55 07 T A AE S 22, SEIRL 22 PR AU SRR 1) mT 45 3L R — LT I 2 KBk
BT B A0 8E,  ASHE LN E e AN S DhRe AL AN R IT R FL, IENIT R T — R A REAR = (1 B Rk
A EIGIR T D REA R . 32 B TR 4

TEJGIHReAL T T, BRSO A 42 AR R S IS &, JERIH S 305 A N, 7R
FAONEE 53 ) 5] N e R RO AR MR 2 o EH UG ) 28 AR Tg IR T--120C, Hog A fe T IRIRSS I A,
JRE B H P 56 B AN o R B A — B AR s B AR I I ) SR e R e LA S O TR SRR 35 751 A e
HA R AR T TSR = o deAh, JETREGEFEHLER, 12 RHE 3 B H R () 2h 75 25 S RN 1542
Rk

TESRG LTI, QU R T 3R TR FREACHe OB 2 ek AU B 1 LA 0T SR M, B T RESR
Pt PETHLERLE K77 J5 SR AU R R, B s iR 1 AR G B A R A BRI B 7k 7 22 S A R 2 5 5
FIFAIRS, EIRSEEL T AR AR RS (3, o3, TIOR3 WR=HNEM R LG
PRI AR . TSR B SR S e D RE SR () Tg P %2-136 T, 7E-115T %A N4k 20 RAEFR AR
FROR S s Bl SRR, TR B H B A R TR e R

I FAMCAF KA 2 5B )RR PRI SR AU i AR R A 7 M ) 2% SR, S R AR PR B
PEREHRPEADRL I 237 BT R TR L
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D10-17
RiF R rTEH &
{7 55 IR
T ERFEBE ARSI A ST TR S EOR 2 [ s =

RIG IR 8 2.5 /M, RARIHSERIE — s n 70k RIE RGeS 2FRE 13, P11t
14 HOR /K BLA B S H A 22 TR B EIHT 2030 B U2 R RL,  RBLERIGRR
ERERT R BIHEME IR S TR 8 R 23R AR S T A R, BInRn el —E2 &m0
TR E ST ) o PRI SRS SR, B 5 AT 2 P A S8 S L ) 428 1) SR R ) 70 B 5 S B
RS SAEERT IR, AE A A SR O T B SR e A B BB S R, dtiE it R ke T 22
JIMERT, e BRI O B K R i TR AEAR YR . DRI, SR e T2 & R SR B T2 B 7
ST RN

BEXS B ey T 5 S FE A AB [RIAR A Pk i, RV S5 0 T P2 SRR e 5 AR SR B R 2 ) R, DAL ¢
oK EBRRIVE A R RE S AT RS RIS O H bR, AR R VAR T AR 78 SR et T ] 4% U Y
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In this study, cross-linker free, fully bio-based, biodegradable superabsorbent polymers (SAPs) were
synthesized from the multi-functional monomers citric acid (CA), monosodium citrate (MSC) and glycerol (GLY)
by polycondensation and subsequent thermal self-cross-linking. All monomers (CA, MSC, GLY) used in this
study were not only bio-based but also non-toxic. All of them contain more than two hydrophilic groups in one
molecule, which shows great potential to be used in the production of SAPs. The structure, water absorbance
capacity and biodegradability of the resulting SAPs were investigated in detail. Upon removal of the soluble
fraction, the SAPs have a gel content of approximately 60% and exhibit a maximum absorption capacity of
deionized water of 24 + 2 g g—1. Moreover, the prepared SAPs show good biodegradability at 25 T (40%
biodegradability after 28 days) in an activated sludge-containing medium and are accordingly promising
eco-friendly materials for potential use in our environment, not generating persistent microplastics like
commercial non-biodegradable SAPs based on neutralized polyacrylic acid and polyacrylamides. Therefore, the
bio-based SAPs described in this paper have promising application potential for the sustainable chemical
industries including hygiene products and agricultural products, e.g. controlled-release fertilizer coatings and soil
improvers.
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GAMs H Hi & J& v i I (1 Bk AR 38 5 A H AR AR A LRI B LAY A2 S B S A 23R o A TR il o s TR e 55
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(rGOAMS). 554 PI~-NC-GAMs 2 #2 K =1 20 EMW BSR4 e i, B S 7E 3.43 mm JE AT 1 wit%
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Deciphering Polymer Mechanics: Can Small Molecule Calculations Serve as Reliable Predictors?
Xu Wang*
Shandong University

Over the past decades, polymer property prediction through computation has faced challenges such as
reliance on large databases, low efficiency, and limited accuracy. In this study, we reveal a significant linear
correlation between the binding energies of supramolecular fragments and the mechanical properties of
polyurethane elastomers, offering a novel strategy to predict macroscopic performance via simple molecular
calculations. Experiments confirm that the best-performing elastomer achieves a toughness of 1.1 GJ m™, with
high strength, optical transparency, scalability, self-healing ability, and recyclability. Its cost-performance ratio is
twice that of commercial counterparts, highlighting its potential in demanding applications. This approach guides
synthesis, lowers experimental risks and costs, and enhances our understanding of supramolecular interactions.
Crucially, it bridges small molecule behavior with macroscopic properties, advancing theoretical modeling and
accelerating high-performance material discovery. While broader applicability needs further validation, this work
marks a significant step forward in rational polymer design.
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FEANE, T PLA SREESEFIMEARS #AH, W# BAMEN AME. S6WE AT KRN E SR
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£ AT RN, AREE D FEMSR SIS MG AEAMEE & RSX PR I, S B R
wo UbAh, FIAARBREE AR, SEMERIMBERLFR KM 4S50 R Ak N
S HANSNE, 2RI TSLI0UEH AR R ARG T F8E M. XA =R PBAT/PLA 1]/
VIBEEATRL SR T — FhBEAIE R £ 738, EHES T AT K T RESL A = (B N
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— B 5 R T M A S R MR A
Wit XURIAT
e SN

G EM NG A K AVER =4S BN 4, 2 IR By = AR R ) R, T IEREl, 4 F80™
HER. BT FERBRINER IR PUKIRANZN A, SIS EE 1 R /)
B e, T FLREA R R R BB R ATPEIR R .

AT T WY A 4K HilE (DGEBA) 5| N EH A MR 4,4- & 0K M
(DTDA) VAR &H AN UPy-D400 1[G, it 2 3Lm i Sahasdp s it RE R, ScBilst
BE 7251 B 5 B0 A RLRE J 0P, A IR SR AT PR BRI ) RPN AN NIE (DGEBA-SX-UPyy) .
SER R, B A AR AR R ) b st A B R AR A, S IE AL R DGEBA-S1.0
DGEBA-UPY1.0 HJJGIEfE 140°C SEILN. JyAa i, AN [EAZHGAIAC LL ) DGEBA-Sx-UPyy 4 Jlg 357 ] 523
Hrh', DGEBA-S0.8-UPy0.2 HA 76.6 MPa [FHifiisRfERl 21.63% MIBiRMHK =, £ 200°CF © = 23s,
ST PR S RAh, YEEEA 112.13kdI/mol. BEAl, RFIMEME DGEBA-Sx-UPyy ¥JRETE 150°C R
30min SEIRPIRAIPLEIE S
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FERMETR IR PAO 41 447 8 I G R PR A BB 5T
KSCIA] S S F]*
T4 R R R

WK A AR SZ A ERAEVR T RGN A% BE 75 R 3G 55 ot ey DR R R B3 1) 22 10K B, 7 fdln ) LAE R JE Al
o AR KEERII L, SRAIAMPRME /K b TAE R E IR IR IR, B G IR R A 2 e
Vi, BERAGIMEYSE, SAEMRRIE EEBIAM BRI, FEM RISt R Pt R RN
YR REN, BIADUE AR DU &8 5 7B R ADGHEAPUR & 7 R R AR JUX S o) . A SCIE I K
ER R NE T A B R NGRS A 4R, BRIPUAEYISIAYE, WG R Za gLl 5, 2
R 5L, ) 4515 B B A BUAE YIS 10RO B T XU Th RE 4T 4 1% 4T 4E Xt v 5 1) K A B (106 CFUmI-1)
M2k 2 99.7%, H HAE 25°C, pH=7, 10ppm [0 K R b 3 K fa Wi it 25 Bk 2 140mglg, HH H7E
10ppm Y B VR R IR B 3 0K J MR B ik 1) 361.49mg/g .
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AARBEENRREN B EER PR S
SRR DI, Edfe, ERA
VUK 5 S v 37 P R [ R S

o F B 5 R I S BT (PDMS) SR B S IR i R R EE R . WifTig s A 125 PDMS
PI5RE R A SRV R BRI — KRR . RSN w0 PE AN 2 AN S 1B R S L IR (ASC) 2 A mT LATE BN ZS
NIRRT R AR RN ERE, (HiE ASC A1 PDMS 2 [A] [l Hl 1t 2 S 2 oA B R AE S50, A
MM RHERE . W A AR ASC ZH5I N PDMS, TERAKFEE FAIRBIRE . X,
AR T — P& R, Il 4 7 —FE WA H 125 PDMS s8b4k, BA R 5 M H 58 5 (17.2MPa).
e i [ e MR AR B (20.1 MPa) T 80%11) R 4 FE R A% . IX PP s . S 1) PDMS AU Se vV H e B w5 %)
PRSP AR, 0 H IR W B, 3 n] AR VERG A 3% WA AR (4 ] J0Rs 55
FESE R

D10-P14
Selective Laser Sintering 4D Printing of Dynamic Cross-linked Polyurethane Containing Diels—Alder
Bonds
Xiwen He,Hao Ouyang,Xue Li,Xili Lu,Hesheng Xia*
State Key Laboratory of Advanced Polymer Materials (Sichuan University)

Selective laser sintering (SLS) four-dimensional (4D) printing of smart materials remains a big challenge and
largely unexplored due to the lack of suitable materials.Here, we developed one kind of polyurethane containing
reversible Diels—Alder bond (PUDA) covalent adaptable network (CAN) with self-healing and shape memory
functions for SLS 4D printing. The dynamic mechanism of the Diels—Alder bonds was confirmed by 1H NMR
and in situ FTIR. Furthermore, the kg-scale PUDA materials as well as their carbon nanotube (CNT) composite
powders were prepared by the freeze grinding method. The SLS printed PUDA materials show nearly isotropic
mechanical properties due to the improved interlayer interaction by dynamic cross-linking. The SLS printed
PUDA/CNT composites possess NIR-triggered self-healing and shape memory functions. This study provides a
paradigm for designing dynamic polymers/composites for SLS 4D printing.
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PRIRe e ot KB R 5 R R AR B 42 A E W R A
JARRENE BT 7Tl
VUK w70 TR T BT

J5 THR I8 PR A7 R % 70 5 i s P A A S [ AR 2 S P i M AR SR, JE b A (RS A v ST — 3 2R
(RIS F I FH G TRt 22 B 5 1 ] R 28 e s B BB B R o ARSI 5 PR A iR ot [RIUR e G F i
B (PCB) AEAMLER BT, a8 ) FH H O PR R R I SRR e 1, D S 1 [ A B 05T B ot i 4 AR
S0 AR 2 A W [F BG 280 AT 1) % 75 38 e ELEORLAR RS 5 v AR R B R B e (DRPD .o [H]I
I P A BT =il A P 04 MRS BRI IR 0 S BRIt AR (UPUD) AT e AL B, 13250 55 B & A K E
Al 5 HAE SO ) C=C ekt B s bR (M-UPU). e, Bt —# r3HRAK &2 51 N DABR RN T2
B AR &R, DR A R A EAE A, TS T B RAF LY R 0 2 ZU R A
AEL (M-UPU@DRP-S).
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TR R - IR 5 T RA BRI R R 3k
E TN VA
Hh R 7 B 2 AL S D BT T BT

B AR o IR PRI T G A 1 REAS 2 (O BR AR, FRAT 1T H FF-6 i T — PRI FE5F (1) HPU S PE 44,
DIRT 0 (HTPB) NHKEERL, W TPMRmZr:, LR A /RE = 5 & EE (OPDD KAFY 87 (1,3-
W(B-FIEFEEAI) A 1,3- M-I FEIL) K, L4 WG B EAIE) R, 44- G R KB TE AR
T BB (10 5% i 2 40 3 e SRR AT - MEARAE T B M A K 45 W 3, 582 1K HTPB 35 T2 ok 40 B 4544
BB AR S IR AV B IR R, [FRTRER HTPB BEB 20 T A e, MR Es &, A REARIR
TR o SPEARTE IR T B R AR RE I [FIBT, AEARIR N bR I s R R g (=70 °C
N%] 66.6MPa). Wi iK% (=70 °C %) 842.6%) FIWIZLHIME (=70 °C FZ) 254.1 MIIm3). FEFRATFT A1,
R E A RIE PSR REAE AN = IR APERE R A, SO AE IR PG T HAT T e i R LR A2 BE
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LFAER TR PAM 2 BT TR S AE AR B U I L
TN PE S RN 2
VUK w3 53 7B FE Bl

AT B 2 BRI B T — Pt RE AT E R IR A (PAMD B4 8 Fhtk . DL TRk
(EMIM ZJREE) RFHANR, A4z 888, 456 NN-TFEXNEBR (MBA) MBS 30
LML, W T MR SN SRR E P & R BUE )RR R A R, A RET AR S PAM TR
FE G, BERT I ERE, B HERE IR 200 kPa (:4l PAM S 5 300%), BN AR AIIE 1600%. 2
TR T =5 T 3 (107 mS/em), LA FME R AL R L B . AW OB LRI I 5
ZACEREE T, fRR T R G TR R SRR VEAS R I, AT AR R AL B R PR
THMEEE .
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FRBOCREMAME (RTP) BA MBI B & RS MRS, MR T 5 BS54
N RIS R . SR, BT RAYBEEMR R, KDL RET AR A E TR (OP) 5 HEa (P),
K AR SRR T R 000 JE R o AT ST RH I B T SR SR, TS RTP R AW K
. mE TR EEENINEREY . Hd &It RTP B4 (PML) (1) <P Al ©P 43 jil ik 2020 ZF)
1 34.1%, Wit EIL 655.1 medim3 BRHFMARMEREY) (PL) 40 l#EFt 6.4 fi%. 5.3 51 10.2 5, MERE
BRI G R ANE R A RTP ML, i NIVESR G iR iR o i h R I e e 1, /KR 30
RIGIRFEERERRE . BT HIMEREY PML FFRME A (PM1-PVA) 1 SEEUA MR K IS AR ik
PR A . XTUF AR 7RISR S mA @ RTP REMEREI AT RN, I8N B A
MPERMEFHACEY (VOC) #1247 — 25 Hrid 1z,
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VNV EE PN

EATEIRBRAE SO R Al P A RL, B IR DORAE DR A USRS 2 B 7T, DA O S
A g S PR TRESCAR . AR AT B PR T AR SE . AR, RATIRIRER I AR e, B RAT IR R
SN TR A SR B (D1 an L2080 s se) b, s DU 2 I RIS FH 25K . i, aR o SRAT AR
MRBREEAT oot T, T RATARIR R 7 2 Mk (R SR, 38 75 AT s AT 5N BB R R AT (1
DL o XTIk, FRATERBLLE I B IR £k 22 v (PBS) W AT IR IR B AT AL B, HATIR I 28 A 17 KN
SR, MIMEIREEIATERE. T Zems, BATR (18- B -1k ER) (POC)HWITEIR M 1 109
i, EEERDRAZ A AT AR E AR A B E IR, LA E R I T IR . S E TN, IR A
TG ME, AEH TR AT RS, RIS SCOR B L A AR PRI
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RGBT FE T IR B EAR 5 = M aeh SRR
BRE B> R, BEXUR
RS MREERES TR, R, 570228

RIRZIEE (NR)Z i RO ORI 0 L) —— < E PO & BN — Fh A RS b ZREPEaRe It S i AR
Yolsts o TA0EL, H AT O N TR ARG . SRR . EEEEh . AR B, B
Jrises s Db ARS Y b H W AT S AR 2 . R, i1 T EEANE AT XU S 454 3 BUL I A5 5 e 1k
REARXS 299, IX™ HH| 4] NR RIS 2R 260 T HIRF BRI SN o B0 RIRAR B m A 858 R R A% 7%
R, UL AERILAT DR B A 7 A8 7 P ) 25 G i 2 703 e ] S pg A0 e 75 S5 TN 3 NR L8 S5k,
X TREAM AT WO EA, DO LR 52T NR FEARFIRIAEE T IRV RE . A E B TR
U R RLEE A FLBOE BB L2, SR & S R e fA, 38 I B S A H R A LI X R ARG
BATEAEMG, H8% TH AR R ES I R G (FNRD . S5 BRI, WiRh T 23 ) A R AL R AR AG i () B
GERE, TT RO SRR PR PUERANRER IR L T R M ERB T #5255 S5 & R S TERERT /- FNR
BRALIRAE ik B RIS T, S RSN BN (A B2 (8K 2 NR BRALARH) 2000600 E, 7E4 & L 4 i)
EIKEEA R T NR BALIZH) 67%. AN RIRGIBACAS, ESRIR R BRI, FNR BRALI I h A 5 52
RFFREZE LTt AT NERE. SRR A R MGG IR B 1 AR oems, Jum b iR RS AT
] B HLAA B AU B AR A TS MRS . K TR B & T2 A A IER, LR
HHE AR, 5 TSR RO A=, B R I Db S A

SR

1. Zhu S., Zhao F, Sun Y., et al.; Polym. Degrad. Stab., 2024, 228: 110916.

2.Wang C., FuH., Fu Y., etal.; Polym. Adv. Technol., 2024, 35 (4): e6380.
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4. Cheng S., Liu H., Cai J., et al.; Acta Polym. Sin., 2023, 54 (8): 1253-1261.
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RV B REAC S AR B KR S e R it
TR At
VUMK o TR A S TR B

AW VLR A v R 2 A e ] A A R R R B AR AR T . SR, AR SRR SR AW LR R
TS TR 125, BAERE & DS, R 7 RS E b i sebr A . e, AR
FPEH TR 1, 3- A NI (DOXOFA 3-H 5 3 — BRI (MAD i A7 564 i B kR 3L 4 P(DOX-MAD,
HAeR Li—O (W) sEECALA Li-O (FR) SSMCALRFE, AMUKE 7 RS m i e 8 1 m s /1%,
1 ELEE I 5] NIEHE = T S A o A e 1« 45 SRR B, 2 AR T R A B T ) L 2B AR e B 1 (5.28 V),
Frim kB TH SR SEH B A BAKH HOMO fgZk. thAh, P (DOX-MA) HEMEFRIEHE 73 F0 LivE
P EER , AR A T R Li+iT A2 %000.80), i BT 1 AR B A & 2 T LA (4 5] 4 R i St T (SED,
{545 2H 2R (G AR FRLILAE 0.5 mA/em-2 (1 FILIAL 2 BE N ARUE EHA 2000 ho JET-1% FAR T ZH 2% (1) LIILFP 4= L ith
E=RBEMESE (60°C) FEEHHIMEHMERE. thih, HEEMEE LINCMS11 4 BEib{E =\ A1 0.5 C A5 %R
B 100 P8 J5 2 SR RF R 68% . 1X — SRBENE A @ I VA I A S MR s T R e TR B LR TSR AR L
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ST DY IR 2R R A BT B 2D RET ST
W
o AR S A TR LT

BN (PVA) AR B A e . AT B AR . KA PE . AT IS5 S s . A o
Je Dy REGT LA SR I BRI N ANE . (I EZE R ) =5 BEAS R BR ] T HAE TARU I N o A
FE I SRS BT DI AR (STF, 1 —4UbiE (Si02) ki TME L~ (PEG) 4 23 PVA
Sty T A P R R B U AR R T . 12 % SR I I A ST I 4, AR T
STF W5 T 2y i a0 5y itk i 1) 10, 38R E 3T T =AM 12k Re . OSSR FE R B 7RIS HRER
H, 50 wt.% Si02 1A R EEEHAERL (=360 nm)  S5/NRSFRCKHFI A (0.8-10 um) FEAEHIZ S0
Bt TS, BURTE PVA ZFLE 3L LIRS AT IR SS ST MR BERE S A, [FIRT4ERE T PVA 1Y
LB . Y Si02 FEIEE 67.5 wWtlT, K EYEEAE S 5 Y FVEH S EOOR SRR
R (20-110pm) 2B, HF W5 MR P FLEE 50 wt.9% ik R4/ 36%. J1#PERER KT : &
50 wt.% SiO2 &I 1A BRI I NI J152 e RE, Hhrompz . Wi KSR 7 84l PVA 1R R
1.43 f%. 8.4 f5H19.2 f5. STF By smIGHILEI AT gedE T-PUsi: (1) PV A-SiO2. PEG-PVA K PEG-SiO2
FHH R ML T B (20 BIPE Si02 KL IR /134 & NN (3) PEG H¥EME I #E7r Tk A (4)
STF mlWifREEFERERE /T -

D10-P23
TR EBFE TR/ 2 AR R A LA RIORE & R AR
BREM, 267, EI8EI*
VIR, TR S TR, B E s = /o F R TR, sl 610065, H1E
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ToEAE b 1T 17 B v AR P PR B e, KR 24 (TH2Z) Y% B IE O T —ARTG 43815 1 H bR AR -
SR, KR 2L B AR = AR S B TE 2R (5 28 1 7= A B (S S H50RE, IR T B B AR/ Bt RE O
BHA TR AR o NRNAEX —Bkik, ABFFRTF R T —FBAG ERA BE R B B 2 ALK E &M L. %
MR LR R EE (PPS) SR, 45681 A Ik (scCO,) RIEA R Z AR 5 k%5t (POSS)
HEATARA LS« PPS AR — Btk e A0 57 (R Fh TARSERE, Hh T AR AR A Mo B 5 850 1 R 140 TR o,
B i i R AL B i PPS HOXEAASEEE, AL T PPS HIAIAT . [RINHMESVEZE 2, POSS fFJy—Ff
MEFH Sy, X PPS MIFAEILISRE I N T R R IR A RS, SRR 7 HoOR AT . B R4k IX Al &40 B
TER, BTk Z LYK E MBI T BRI A ke (F£ 033 THZ T, /rHEHIRE 1.2,
I HAFECA 0.0016), T HIH KA 22171 26\ 65.9% K4+ 2 99.2% (@0.33 THz).
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WA, ZEMEEI*, Chul B. Park, Z)G%E*
VU)K 2 S o RS S TR B

KA AR A A B F AR BEUR, E KGRI N IEH RS, IR KPEEL 1.3 ek, AT
PRI R T B Ak DA SIS R B O il £ 7 e ER- SRR Z@7K (ISIPI@H20) Yk . A Fi i ik
I R AR R AR TIT & 7 VAT RGBT AT 45 SRR 0, IS/IPI@H20 3d i 431 |) A4y 1 P4 A gt
FREi sk KK T, SBUBT T KA T CAGE f /KA K TR 384 . AR, ISIPI@H20 BEFR 5 A
FE (40% - 90% RH) A, F i FERICME RE e It S ) B 2T BE /) o 2t il I K & S AR A4 25
FAESE, 815 A FE MBI A AL B FE AR B AR A i AR O 1 = R - AE IR K ~F-(40% AT 60% RH)
N, KBRS AL A IR KT (90% RHD R, B8 1 HL A5 RE /S B 458 . WF 70 58 , IS/PI@H-20
W S AR A 32 B A AE 103 Hz AR, 7K S AR AR A ) & A= 78 103 Hz %2 1010 Hz 2 [8]. 7 i ik
W EZHET B HKRE . 27 EFTR, PR 0 R SR WCHE Sl i) 2% 6 B iz RSO RL, HES) T FL
WA R

IR FRLIE RS, TEHLER R, KAUKIUER, BT SRR, AR

D10-P25
3D Printing Two-Component Liquid Silicone Rubber via Direct Ink Writing
Dan Ji, Zhanhua Wang* and Hesheng Xia*
State Key Laboratory of Advanced Polymer Materials, Sichuan University, Chengdu, 610065, China

Liquid silicone rubber (LSR) is widely used in various industries due to its excellent chemical and thermal
stability, biocompatibility, and processability. However, traditional manufacturing methods such as injection
molding and compression molding have many drawbacks such as complex mold design, high production costs,
and insufficient product precision. 3D printing combining the flexibility of elastomer with design freedom and
precision becomes a promising method for processing silicone rubber. This study focuses on 3D printing of a
commercial two-component LSR via the direct ink writing (DIW) technology. The process eliminates the need for
ink modification or support baths. Through the testing of the curing kinetics of silicone rubber, it can be known
that the most suitable printing temperature is 80 degrees Celsius. When the speed of Lamp-runs is 600mm/min,
the temperature of the substrate after being irradiated by the halogen lamp is 80 degrees Celsius. By optim mizing
printing parameters, we successfully fabricated high-resolution and complex structures, including modular
Bouligand dissipative structures. The mechanical properties of the printed samples were evaluated through tensile
and compression tests, revealing that the optimized printing parameters significantly enhance the structural
integrity and mechanical performance of the printed LSR. Under the optimized parameter including extrusion
pressure of 3 MPa, printing speed of 90 mm/s, retraction speed of 1500 mm/min and lamp-runs speed of 600
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mm/min, the mechanical properties of the structure can reach the optimum with the tensile strength as high as 9.75
MPa and elongation at break up to 800%. The fabricated modular Bouligand structures exhibited excellent energy
absorption capabilities, with stress relaxation and cyclic compression tests demonstrating their potential for
applications in impact protection and energy dissipation. This work provides a comprehensive understanding of
the DIW 3D printing process for two-component LSR and highlights the potential of modular, bio-inspired
structures in advanced engineering applications.
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IR R LIGBIFEHT AR % 5 YEReRT A
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BHGHD H BRI S, AHELT G A B0 R L G A BBV, DGRE. XBESEIS VS AL TR A A 2
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(1) Leung, T. L.; Willson, G. K.; Fimbres-Weihs, G.; Deng, R.; Chang, N.; Tan, V.; Abbas, A.; Ho-Baillie,
A., A new perspective for evaluating circularity of photovoltaic module recycling and technology developments.
Cell. Rep. Phys. Sci. 2025, 6 (5), 102547.

(2) Zhang, J.; Bai, X.; Lu, J.; Shen, L.; Yu, Y.; Xi, F; Chen, X.; Ma, W,; Li, S., Flash separation and
recovery of each component from waste photovoltaic modules. Chem. Eng. J.2025, 513, 163112.

(3) Preet, S.; Smith, S. T., A comprehensive review on the recycling technology of silicon based
photovoltaic solar panels: Challenges and future outlook. J. Clean. Prod. 2024, 448, 141661.
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SR AL G S IR B -2 I DU - — SR FURAR R (IFR) KR Z R BEAG . FrI 456 7155 3 8T 2 & S H AN
Bio 1R FK R B AR 2R 1 = BELBR AR 3 . A WL OO 70 ) i v L 38 04 FH B 4 oK LR ) %) e A 0 R e
&S, ETZHRRMEER, SRS ERZ DK #0091 AR, 7E 1000°C
KIGURE T MAK 20min, EP/CPF MR KiRE (JEEZ) 1mm) BRI 214.6°C, BERIRZERI
H = R JE KA R S EUEE, AR T IR ERE TR . 5164 EPIIFR B KiRk/ZAHEE, EP/CPF 2%
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A STERE I T BERR AR BK BRI R AR R A A B 5T
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Tg (-5.4°C), RIMEHBONIEH, RIMATBRILI S 0 A0, AT HIEIRIER, RYISHEARIRI S A 7
PEARYEF, RAMRIEFAatE, i HER S AR E R EHE 80C NRIUE —E M HEIRE. &%
Bra RN, AT SR T I AR AR RN R & R B i A ER B AN EE /) tand o AN SCHA S AR AT A2 R 45
S B8 A AR AR R R A Bt A B2 3

D10-PO05
Multifunctional Synergistic Optimization of Poly(lactic acid) Films Using Epoxy-Functionalized Additive
A-QR and Their Application Exploration
Zhuohao Qiao*
Guizhou Provincial Materials Industry Technology Research Institute

The development and application of biodegradable materials are an effective strategy for reducing
environmental pollution and promoting sustainable development. However, there are limitations in the processing,
mechanical, and barrier properties of these materials, which urgently need to be improved. The addition of
additives is one of the most convenient and effective methods for obtaining high-performance polymer materials.
However, there are few varieties of special modifiers for biodegradable materials, which are poorly targeted and
have a single function, resulting in a small performance enhancement of biodegradable materials and high
processing-and-molding difficulties.

In this study, in response to the characteristics of biodegradable materials (which generally have a low
polymerization degree and require chain expansion during processing), epoxy functional additives (A-QR) with
active components were successfully prepared using the ring-opening reaction between the hydroxyl and epoxy
groups on quercetin. The results showed that the incorporation of A-QR improved the processing, thermal stability,
crystalline, mechanical, and barrier properties of the films. In particular, when 0.6% A-QR was added to the PLA
films, the tensile strength increased by 38.2%, and the water vapor transmission rate decreased by 18.9%.

In addition, UV spectral analysis confirmed that A-QR conferred excellent UV shielding and antioxidant
properties to the PLA films, with the UV shielding efficiency of the PLA/A-QR composite film reaching 79.24%,
and the free radical scavenging rate increasing to 83%. Reactive extrusion technology enables effective
immobilization of A-QR in PLA and limits its migration during use. The PLA/AQR composite film demonstrated
excellent freshness retention in food packaging applications.

D10-PO06
Study on the curing behavior and mechanical performance of epoxy-dicyclopentadiene interpenetrating
polymer network via frontal polymerization
Sigi Huang, Yunbo Sun,Wenduo Chen,Dazhi Jiang*
R

Bisphenol A-type epoxy resins (BADGE) have high tensile strength and modulus but low toughness because
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of the high crosslinking density. The interpenetrating polymer networks (IPNs) of epoxy resin can effectively
reduce its brittleness, as external forces can be transferred and dispersed more efficiently through the interwoven
network structure, preventing excessive local stress concentration. Therefore, a novel epoxy-based IPNs was
synthesized by frontal polymerization using BADGE and dicyclopentadiene (DCPD) since the above two
monomers can be initiated synchronously under the same triggering condition of heating or UV light. The
randomly crosslinked hybrid networks are constructing based on atomistic molecular dynamics (MD) to simulate
the actual curing process of epoxy and DCPD. Besides, we utilize MD simulations to elucidate the dependence of
IPNs macroscopic mechanical properties on their microstructure. The IPNs crosslinking model accurately predicts
physical and thermomechanical properties while introducing an effectively construction method. Our study
reveals the molecular mechanisms governing BADGE-DCPD IPNs fracture and demonstrate how MD simulations
successfully predict macroscale material behavior.
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