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Abstract: Carbon dioxide (CO,)-based polycarbonates represent a class of green and sustainable polymers that have
attracted considerable attention due to their CO; utilization and biodegradability. However, as an emerging polymer material,
research on their modification and applications remains in the exploratory stage. In this study, CO,, propylene oxide (PO), and
allyl glycidyl ether (AGE) were used as raw materials to synthesize CO;-based polycarbonate (PAGC) bearing pendant
double bonds through terpolymerization. The structure and composition of the target polymer were confirmed by nuclear
magnetic resonance spectroscopy ('H-NMR), Fourier transform infrared spectroscopy (FT-IR), and gel permeation
chromatography (GPC). Post-polymerization modification was achieved by introducing 2,2'-(1,4-phenylene)-bis(4-mercapto-
1,3,2-dioxaborolane) (BDB) into PAGC side-chains through UV-initiated thiol-ene click reaction, yielding a series of PAGC-
BDB modified materials. Experimental results demonstrated that the crosslinked network structure formed by the click
reaction significantly enhanced the material properties. The tensile strength of the modified material increased from 32.4 MPa

to 51.6 MPa. Differential scanning calorimetry (DSC) analysis revealed an increase in glass transition temperature (7,) from
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24.7 °C to 38.5 °C, and thermal stability was also effectively enhanced. Further investigation showed that the material
exhibited excellent self-healing properties and recyclability, benefiting from the dynamic reversibility of boronic ester bonds.
After hot-pressing at 160 °C and 5 MPa for 1 h, the recycled material retained 95% of its initial tensile strength. These results
collectively demonstrate the efficacy of this post-polymerization modification strategy in improving the overall performance
of PAGC, thereby broadening its potential applications.

Key words: carbon dioxide-based polycarbonate; click reaction; biodegration; post-polymerization; recycle and reuse
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T2 BRA Al AW ke, RACEAT . 2B W BE(DMPA) | T T RRAE: e bral, [T Ak A PR F
TR JE 45 K T T (AGE): w=97%, £ &AL 85 H 25 BR /K Ab 31, 1 ifg Bf iy T A AR B0y A BR 23 w5 2R-1,4-—
1% : w=99%, i BTHL T A AR B A FR A B 5 1-B A H vl o0 Brali, R BUE AR AR BR A w5 36 R: 43
Bradi, M6 = Ak R A BRA R S Tolk 9, R A 4k T gy 8 by JOKBmEE: ardl, b
T H AR R A B B SARES: w=97%, -3 SE kAR AL R I A BR A 7
1.2 ik SR

Himg AL 4R &3 ('H-NMR) FAZ R4 2 IR (13C-NMR): 7[5 Bruker 2% &) Avance Neo 400 Ascend FT-NMR
TR AR S5, V70 R AR &7, 4 64 Yk, HEIR IS E] Ay 20 s; (8 HLIF AR 2T AR5 (FT-IR) - 35 FE 3R Bk K
/A Nicolet 6700 T LT AR YEREAY, FHHETEFE 500~4000 cm™, 394 32 WK BER B % 632 (GPC) : 2 [F Waters 2
) Waters 2414 RIEEIE 155 (0354, DL THF MPEBL, 40 °C, Fi# A 1 mL/min, DRI 2K MErkE; B T 5
4% (SEM) : H A< B3, 7 JEOL ¥k 454k TEOL JSM-7900F B 47148 Ho 5%, 76 5 KV 15 vy 1 052865 b 1 72 550
5ICE M ; 28R H(DSC) : 8 F Netzsch 23 7 DSC-200 F3 %122 /% F4fi i HY, THIE #2410 °C/min,
T EE O —50~180 °C; J7 REIRAEHL: BRI = B RERL L By A FRZ W) SUNS UTM 4103 AL, J& B2 20 °C, 3
N 5 mm/min, RN 30%, B TERE S CEATEHE 12 mm, 58 2 mm, JEJE 0.4 mm) ; #5347 (TGA) .
[ Netzsch 2% 7] TG 209 F3 BB /ML, THEHE R A 10 °C/min, 155 FEI N 30~600 °C; FHaLHL: &5 F
HARIBHUIE A BR A 7] XLB AL KR 5 8E R & & B AR 58 212 0T THF 48 h, F iR 4UH s 52 2ok i e 1w
TR R, BERE SO 80 °C 23 AR I B T4 218 B S AR T .
1.3 XBRTEH
1.3.1 PAGC #94-m ¥ PO(17.43 g, 0.3 mol) . AGE(8.66 g, 0.076 mol) Fll ¥, —-FRE¥ 4L 71 07(0.5 g) MK I A
TS T EE B 50 mL NG5 89 /= K I R 28, Bl A CO, B J1iA %] 5 MPa, 7 60 °C . 200 r/min £F225 F1 4
PFTF TR 40 he ROW A AS, W B i RS Vs T 30 mL & ke, BER MR- 2 i (3hiR 5
LEERFILL N 5/95) IRA R AT UUTE 4lifk, LA ZBRIOIRAR BRIE &I =4 . R A fb v ik o 4l . TS
PE T VRN, T 45 °C T B TR 12 h, 155 H R R IR IR PAGC.
132 BDB# %1 & 2 MCHR (18] # i 09 07 ¥, R -1,4-Z 012 (2.0 g, 12.0 mmol) 55 1-Bi X H il (2.4 g,
22.2 mmol) ¥ T THF(15 mL) ', T &R (25 C) FH Pk B8 20 M. BlJE, ) 5 AAR & Hoin A JE 7K i iR B¢
(3.0 ) VE MK, dhSeAE = FIEPE 24 he OV 58 R , S dhug bR KWK, K u8 ok 4, IR IE C i %
WP, B 455 HARr=4) BDB, Ho ik ini&l 1 firR .
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Fig. 1 Synthetic route of BDB

1.3.3 PAGC-BDB 9| & & 4 MAAE  1F 100 mL (W B EEH K 1.6 g PAGC S5 R [E i 19 28 5k 5] BDB,
DL K51 % 7 DMPA(0.045 g) %5 f# F 20 mL i THF W, i E R E FRUKROEGHERE L AR T4
A2 =365 nm, Yk 50 mW/em?) BESF 25 min #4756 F b, B 1545 2R B~ 0.4~0.5 mm A9 38 Bk
JEE . AR 7 o, BDB i i 2840675 5 1Y B -0 s T SN S PAGC 4314 b B BURE 2B A2 B, B 20 iLAS
X X 26 45 F4 1) PAGG-BDB, H A 26 an &l 2 fr/n . 24 BDB Y 5 i 50 2L (w(BDB) ) 43 51l R 3%, 5%, 7% Fil
10% B}, Frig 32 Bkt k43 5ll#ric i PAGC-BDB3%, PAGC-BDB5%, PAGC-BDB7% 41l PAGC-BDB10%.,



o3 W, 2R BE TR IR B A CORE R IR IR T 2R & I itk 231
(0]
SN ST !
w fo) X y z
(o] (o]
< <
(o]
{\AOJLO oToHAO o)
w lo} X y
(o] (o]
HS/\[O‘B B’o 2 2
g & oL

R

o
+ Hs O\B B SH
o o) —>

K2 PAGC-BDB 4 sk
Fig.2 Synthetic route of the PAGC-BDB
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2.1 PAGC BIRIE

& 3 ff 7k 9 PAGC [ TH-NMR 3% & . 220088 Jg 5.8 Fl 5.1 ~ 5.3 Kb i) 5 AF 087 Wi g oh 7 588 ik 1R ik v )
— CH=CHo,, {IF B A5 XU L A1 1Y) AGE PR T A 2] T R AW 14 Lo BAh, tb 40 % h 4.2 1 5.0 kb
AR WX I Btk 2 P PR G Y — CH, AT — CHL, IESE T HAR ™) PAGC WU & B Sl A% R R R G771
WS AU AGE HLITIWEE SR 0800 12.1%. 38 2L BE RS TB 385 (0 5% (SO T & Y = J0 3R & PAGC #E47TRAE,
BRBE YR T TR 1.53%105, 20 T4 1.77, K 4 Fis .
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h, h' L1 n Ma" d’ l
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3 PAGC Wy R IR 4 PAGC Ky GPC filik
Fig.3 'H-NMR spectrum of PAGC Fig. 4 GPC curve of PAGC

2.2 BDB HJFRIE

0 3 A% IR B T T A P B o A MR T RAE, S5 AR 5 BT, "H-NMR % & (8] 5(a) ) g2 5
L Y FEAE 06 . 57 3R 1 A0 B0 06 B AE Ak 24 1 B2 7.82(s, 4 H) 4 W 2 6 34 b B9 0 F 0 ) B EE AL 22 0 FS
4.74(m, 2 H) . 4.47(dd, 2 H) F1 4.19(m, 2 H) &b ; Zii J S8 47 5 HYBE 5 5 19 22 J 0 467 T4k 2= 0 7% 2.81(m, 4 H) &b
AT SIS R 1.48(t, 2 H)Ab . PC-NMR 5K (K] 5(b) ) s ) 4 ALRRAE(5 5 06 55 P
JEF 1 JE AR 0 57 AL A A 134 Ak, BINR e 28 b ) e S -1 5 06 0 3ol HE IR AE AR 2460 B 77 R 70 Ak, S 2147
e S () SL AR W7 F A2 VRS 29 Ao R ILIRIEEIESE T H A% 4 BDB (19 )4 1o
2.3 PAGC-BDB HI&R1E

L P8 BDB AV N ] 45 AR SSBK R, Horh BDB B335 5 PAGC Hh (1% U & A= o B, i R
B V) N Z AU LEAE 3 70 hy — AR 254
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Fig.5 (a) 'H-NMR spectrum and (b) '>C-NMR spectrum of BDB

ZHHT G R AWM EiEE 6 iR, it
AN T I S A - s ROV 1S PAGC B &
Jii 5 BDB B #i 3k AEIE . 7F BDB (Y FT-IR
FEEI T, 1273 cm™! Al 2364 cm! Ab B W Wi 0 AT
—SH 1 B-0 B4kl . X} PAGC 175, 1643 cm™!
Ak R EE I C=C MR AF I . 258N E BT ),
PAGC-BDB 7E 1643 cm™'4b (1) C=C W14 52 471 2k,
#0 BDB 5 PAGC I TE AL 38 Bt X 2% 1191,

EHMCHRST T, AL B A AT S ) 2 AL 1 dn
Kl 7 fif s . Rk PAGC fil PAGC-BDB10% & &
R I L 5 B WM, R S50 5544 T BDB 1)

PAGC

PAGC-BDB

BDB ' h
1643 ‘

2364
1273

3500 3000 2500 2000 1500 1000 500
Wave number/cm™!

% 6 PAGC. BDB #l PAGC-BDB 414K

Sl B B 52w iR 0 B BA M . 5 4l PAGC R AH L,
PAGC-BDB10% % 5 I3k 75 {4, 1% v] A J& i T BDB
SE AR S B R R

Fig. 6 FT-IR spectra of PAGC. BDB and PAGC-BDB

K7 (a)PAGC fiX5(b)PAGC-BDB10% fix k) 22 AW 1K
Fig. 7 Macro views of (a) PAGC film and (b) PAGC-BDB 10% film

3 a0 5E PR AR AE THF A B3 Bk A7 0 (1 8), BRAIE 1 %% 3 -0 i ih S ) s s 647 . Bifi%5 w(BDB) 1
B, SRR SR A BB, NI B BT (& 8(a)) o 24 w(BDB) N 3% i, AL & ik
1] 94.2%; X4 w(BDB) ¥4I 2 10% B, BERE & ik — 204 = 5 97.7%. W I -BEiE SE 5 iE ] T PAGC Fl BDB &
A SOV S, L2 R R AR L AR B T = 4E IR, N BERE THF Frigfif . 48 THF )5, B b m i R P sc Bk
() 43 F i DN = 2 IR S5 R v a5 4ROk o 5 AR 2, SOk B R G i R T B w(BDB ) 438 Jin i B (& 8(b) ) o
24 w(BDB) M 3% I ZE 10% i, 5 KR 4.63% FREZE 3.34%. X Fpiaiagt—2 %, w(BDB) B3I S5
MBI SC I BE 4 v o
2.4 PAGC-BDB i 1148k

16 20 °C.. 20% FHXHZEE T, %4l PAGC 1 PAGC-BDB 4T T J12¢EREIL, 45 B 4n/% 9 fif7n . BDB
AT A & 32T T BB R 19 S 24 RE . 24 w(BDB) A EI| 5% i, 4R R 58 B N FUR (19 32.4 MPa 42 5
% 41.8 MPa, H4JII'T 19.2 MPa, i w(BDB) i iE— 2510, B4k B Fr (5 B 1222 555 24 w(BDB) A 10% K,
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Fig. 8 (a) Gel content and (b) swelling ratio of PAGC-BDB

P A B IR ) 51.6 MPa, i {fi 4 3 A9 4R TH I N F 60 ¢ e
PAGC F1 BDB 2 [1] 38 33 7 B -4 S B 1 1 5 5% ol — gﬁggzggggzﬁ,
F14) A B I 2%, EL 38 5K ) 445 B9 2 B 2 6 4 e 40 2 s — PAGC-BDB7%
JR AR FI 5% 1, PAGC-BDB10% F W 2 fift | & A _40 Q: PAGC-BDBI10%
5.2%, e B T AT AR 457 29 7 BDB 19 5 ik, WA =
TS5 S EAR 5 B e R D £ —

FH 3 25 ML 43 BT 3 (DMA) BF 58 T 4l PAGC 20}
1 PAGC-PBDB 2l 25 1 2 PERE . Bl & I B2 A T 0l
15, SRR R MR ) i BB B & TR (18] 10(a) ), 7E 40~
60 °C 11937 18 A5 A e A HE AR DX IA], it BB AR & 20 I 0 2 4 6 8 10 12 14
H AR, 35T R T IR T SR A 4 T IZ By Strain/%
HE MR . SCHLE SR 0], BDB (5] A BT T 9 PAGCAIPAGC-BDB 520 °C RN
H’*»l’ﬂ"ﬂ%ﬁﬁ*ﬁi, 2l PAGC E"Jﬁ%ﬁﬁ*ﬁ%j’ﬂ 2407 MPa, Fig. 9 Stress-strain curves of PAGC and PAGC-BDB at 20 C

PAGC-PBDB10% it BEA LA 5] 1 3809 MPa. FEAH[FIREE T, fif et w(BDB) (3G hnmi& A0 48 & . X
Tl . 2 e R AN S LR T BDB 2R S T B Ak 25 S8 K M 45 254 . PAGC-BDB W8I AL 54 AR TR (T,) 7E 50 °C
A4 (L 10(b)) o (EAR R, 76 100 °C LU URER BB AE M 1E VI (tan o) #h 48 H SR 0k ), 3% 5 M Ak 58
IRAR BE @ UIAHOC . Bl w(BDB) 3 K, A 3K X 46 % B 4 /5, #F 1M 52 ma bR B s AT . X — IR i — Ik
52T BDB 5l AX} PAGC 4345t KL 2= P Re i IR HEVE o

b
2000 @ Lo ®
—— PAGC ——PAGC
—— PAGC-BDB3% —— PAGC-BDB3%
- 3000 e PAGC-BDB5% 20 e PAGC-BDB5%
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= 2000 |
o
g
(9]
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£ 1000}
&
0 -
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T/°C T/°C

10 PAGC Il PAGC-BDB [ (a) A I ZE F1 (b)tan 6 i1 £&
Fig. 10 (a) Storage modulus curves and (b) tan  curves of PAGC and PAGC-BDB
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2.5 PAGC-BDB HJ#t 14 R

BDB B PEXT PAGC 3¢ 35 Ab % A8 i FE 152 ma An 141 11(a) B o B AT R b 2 3R 30 Hh B — 1 T, i % w(BDB)
MO BN ZE 10%, Ty M 24.7 C B E T2 38.5 Co X T, 19 48w EZH T BDB 951 ARSI T 1A R
(3SR BE, T3 38 T 43 F4E (S5 M MIPE o (E A3 B A9 /&, DMA F DSC AR T, 777 — 22 5, X R B
TR T R[] . DSC 23 T IS B Ty, LD 2 235 R 5) 52 WA L 235 i B2 RN S TG B 1) 52 00 5 T
DMA ]2 38 2 A6 0 R A6} 286 581 A8 fb A A 53 32 sl MR 3 J - 8h 31 K9S il 6 B i sl i G A s Ft . PRI,
WIRh T3S 0 T, A S B 22 5%

T AT PR A BT — VAN T AR AR E 1, S5 ANIA 11 (b) iR . BDB 951 AR R T T PAGC 11
PFa ek, 4l PAGC 2 8 5% [ R ff B (Tusw) N 210 °C, PAGC-BDB 1) Tyse, A 230 °Co 45512 2% w(BDB)
IKH] 10% B, ORI 2 90% A B e T B ( Toow) 2T 2 320 °C, #5240 PAGC #2524 30 °Co X Fh I g 11
U FEIH N T PAGC 4 14 5 BDB il i fb2F SCBRIE B T B R 303 i N 28 4544 . th4h, BDB 151 AR T3
AU ESYIIN

(a) (b) .
100 —— Td5%22300(‘
PAGC-BDBI10% , T, = 38.5 Tyso, =210 C
- sl ——PAGC
" PAGC-BDB%,T,=35.1C s — PAGC.BDB3%
7 PAGC-BDBS%,T,=324°C E ol ——PAGC-BDB5%
b ——PAGC-BDB7%
Sl 7 " PAGC-BDB3%, T,=315C E ——PAGC-BDB10%
m =
.% 40 -
I PAGC, T, = 24.7 &
_———/ 20 Tao0, = 320 °C
30 0 30 60 90 120 150 180 200 300 400 500 600
7 7

Kl 11 PAGC I PAGC-BDB 1 (a)DSC [£&FI(b) TGA HiiZk
Fig. 11 (a) DSC curves and (b) TGA curves of PAGC and PAGC-BDB

2.6 PAGC-BDB 5% #1#H1& & 144k

2 L& B B R T B A e U T B S A R 2R E HE R REME, AT RETR T AL R BB S RE T, AR SO R EE Ry
4 mm ] PAGC 1 PAGC-BDB JE#F 47 7RI MK, Z5 R An&l 12 froR o Bl 17 5 0R Y BRI FE 5 & T
140 C BLFS P T IB &2 . RECPER) PAGC #: 4 (] 12(a, b)) B RIE 58 BE UG /)N, 18 AR A A B
PAGC-BDB5% kil (8] 12(c. d) ) 7E 140 °C FALF 30 min B A SEBLRIR (9 LT 52 1652, JRBLI AL 09 A A
PERE . X —XF HL A5 R, S MR EREE 5] AWK T T AP RME R 1 A 1B B

SR R 8 RNV vk TS T 1B B RO Fe I PAGC-BDBS% #F i (1 FH I THERE (] 13) o K0

100 pm

100 um

140 °C
—

30 min

Bl 12 (a,b)PAGC Fil(c, ) PAGC-BDB5% 43 HIFEH A 140 °C N A LA Wi BE 1R
Fig. 12 Stereoscopic microscope images of (a,b) PAGC and (c¢,d) PAGC-BDB5% at room temperature and 140 °C, respectively
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Fig. 13 (a) Pictures of PAGC-BDB5% before and after hot pressing at 160 °C, 5 MPa for 1 h; (b) Pictures of PAGC-BDB5% before and after

hot pressing at 160 °C (Using 1,2-dichlorobenzene as solvent)
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Fig. 14  Stress-strain curves of original PAGC-BDB5% samples and
hot pressing after one cycle

(1)L CO, FERENBE . 4 8 R A H it = 0 3 5 S B Al 2 45 i 1 DN 5 LB B AT Y CO, ik SR Bk
BRME PAGC, I HI FH 541651 K 03 5-Ms st i SO A S SE 0T R T BDB 51 A PAGC Mg i S sl 7 R A 5

iﬁll’jﬁ'— o

(2) G IR T I AR SR R 465 0 2 4R TT T AR BE, 5740 58 2 55 nl ik 51.6 MPa, Hik )= 9 PAGC-

BDB 28 H A S5 149375 BH 4 Fl e o

(3) vl 330 B P i B 140 5 | G b 3 B A 5 8 2P RE, — YOS B8 BHEE 160 °C L 5 MPa Z&1F T #4
JE U AT AT PR ER ISR 95% B 125 B, B R A7 iy T S PR AL I T AR BE

2% 3Lk

(1] BRef8, BREER, Pacte, £EUE, B/NE, SRR, R, TK%, EBRLL. AASIEm 0 TRDTFEEER D). @ar 12440, 2019,

50(10): 1068-1082.


https://doi.org/10.11777/j.issn1000-3304.2019.19124

236

Y/ T s A %538 %

(2]

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

CHEN X S,CHEN G Q, TAOY H, WANG Y Z,LYU X B, ZHANG L Q, ZHU J, ZHANG J, WANG X H. Research progress of eco-
environmental polymers [J]. Acta Polymerica Sinica, 2019, 50(10): 1068-1082.

ZET COHEYHI AN G YL TN s ok (R BRPRTR AT RL (1], THRE R 2> 7244, 2019, 32(5): 558-566.

QIN Y S. Preparation of green polycarbonate materials by copolymerization of CO,/bio-based epoxides [J]. Journal of Functional
Polymers, 2019, 32(5): 558-566.

INOUE S, KOINUMA H, TSURUTA T. Copolymerization of carbon dioxide and epoxide with organometallic compounds [J]. Die
Makromolekulare Chemie: Macromolecular Chemistry and Physics, 1969, 130(1): 210-220.

QIN Y S, WANG X H. Carbon dioxide-based copolymers: environmental benefits of PPC, an industrially viable catalyst [J].
Biotechnology Journal, 2010, 5(11): 1164-1180.

REN G, SHENG X, QIN Y, CHEN X, WANG X, WANG F. Toughening of poly(propylene carbonate) using rubbery non-isocyanate
polyurethane: Transition from brittle to marginally tough [J]. Polymer, 2014, 55(21): 5460-5468.

YANG G W, XIE R, ZHANG Y Y, XU C K, WU G P. Evolution of copolymers of epoxides and CO,: Catalysts, monomers,
architectures, and applications [J]. Chemical Reviews, 2024, 124(21): 12305-12380.

ZHANG X H, LI X, J G Y, HUANG J, LI T, XIA B H, WANG S B, DONG W F. Compatibilization of poly(lactic
acid)/poly(propylene carbonate) blends by star-shaped multi-arm polymer with low molecular weight [J]. Polymer, 2024, 313(15):
127715.

FARMER T J, COMERFORD J W, PELLIS A, ROBERT T. Post-polymerization modification of bio-based polymers: Maximizing
the high functionality of polymers derived from biomass [J]. Polymer International, 2018, 67(7): 775-789.

THAI L D, KAMMERER J A, THEATO P, MUTLU H, BARNER-KOWOLLIK C. Access to main-chain photoswitching polymers
via hydroxyl-yne click polymerization [J]. ACS Macro Letters, 2024, 13(6): 681-687.

CUI S Q, QIN Y S, LI Y B. Sustainable approach for the synthesis of biopolycarbonates from carbon dioxide and soybean oil [J].
ACS Sustainable Chemistry & Engineering, 2017, 5(10): 9014-9022.

LOWE A B. Thiol-ene “click” reactions and recent applications in polymer and materials synthesis [J]. Polymer Chemistry, 2010,
1(1): 17-36.

DARENSBURG D J, TSAI F T. Postpolymerization functionalization of copolymers produced from carbon dioxide and 2-
vinyloxirane: Amphiphilic/water-soluble CO»-based polycarbonates [J]. Macromolecules, 2014, 47(12): 3806-3813.

HAUENSTEIN O, AGARWAL S, GREINER A. Bio-based polycarbonate as synthetic toolbox [J]. Nature Communications, 2016,
7(1): 11862.

GESCHWIND J, FREY H. Poly(1, 2-glycerol carbonate): A fundamental polymer structure synthesized from CO; and glycidyl ethers
[J]. Macromolecules, 2013, 46(9): 3280-3287.

SCHWARZL P, KOCH T, LISKA R, BAUDIS S. Macromolecular metamorphosis of thermoplastic poly (thio) urethanes containing
boronic acid esters[J/OL]. Journal of Applied Polymer Science, 2024-11-11, https://onlinelibrary.wiley.com/doi/epdf/10.1002/app.
56429.

CASH J J, KUBO T, BAPT A P, SUMMERLIN B S. Room-temperature self-healing polymers based on dynamic-covalent boronic
esters [J]. Macromolecules, 2015, 48(7): 2098-2106.

LI Y, LIUJ Y, QU R, SUO H Y, SUN M, QIN Y S. Organic-inorganic hybrid materials: Tailoring carbon dioxide-based
polycarbonate with POSS-SH crosslinking [J]. Polymers, 2024, 16(7): 983.

CHEN Y, TANG Z H, ZHANG X H, LIU Y J, WU S W, GUO B C. Covalently cross-linked elastomers with self-healing and
malleable abilities enabled by boronic ester bonds [J]. ACS Applied Materials & Interfaces, 2018, 10(28): 24224-24231.
DARENSBURG D J, WANG Y Y. Terpolymerization of propylene oxide and vinyl oxides with COj: Copolymer cross-linking and
surface modification via thiol-ene click chemistry [J]. Polymer Chemistry, 2015, 6(10): 1768-1776.

(FriE%mdt: £5d)


https://doi.org/10.11777/j.issn1000-3304.2019.19124
https://doi.org/10.1002/biot.201000134
https://doi.org/10.1016/j.polymer.2014.08.052
https://doi.org/10.1021/acs.chemrev.4c00517
https://doi.org/10.1002/pi.5573
https://doi.org/10.1021/acsmacrolett.4c00216
 https://onlinelibrary.wiley.com/doi/epdf/10.1002/app.56429
 https://onlinelibrary.wiley.com/doi/epdf/10.1002/app.56429

	1 实验部分
	1.1 原料和试剂
	1.2 测试与表征
	1.3 实验步骤
	1.3.1 PAGC的合成
	1.3.2 BDB的制备
	1.3.3 PAGC-BDB的制备及结构表征


	2 结果与讨论
	2.1 PAGC的表征
	2.2 BDB的表征
	2.3 PAGC-BDB的表征
	2.4 PAGC-BDB的力学性能
	2.5 PAGC-BDB的热性能
	2.6 PAGC-BDB 5%材料的修复性能

	3 结　论
	参考文献

