5538 %45 9 ] = TAMOR R S TR Vol.38.No.9
20224E9 A POLYMER MATERIALS SCIENCE AND ENGINEERING Sept.2022

http://pmse. scu. edu. cn

B FUFERBTERE MRt R
% B, kMR, EmB, %k RL B M

(L VEFE RO K 2 252, DI JR#R 6100415 2. PUNIIR 22 & 20 TR TUT 2 130k R [ 5K B pi s 2, DU 1T AR 610065)

WE: AL FTHERL—MEENEERN, TEREAF AR 2R ZERMEERNS, KEVRY THEARELE—
RITUHRAFHEBGANER G B, AT HELY FTHFAERAMAOBEMAIIRT H 5 FHGFT LA,
LFEEANBT RS THSHFOBEF R X, A R 8K T ATHR 85 24 TRAR > T
AL B AAE 2 A-TAR B TREAER . ZERRA e M EAE R T A TSRS TFERAMAATEMH, A

%R A I Ao R B RAE T b A Al A AL AL

KRy TIEM BE G IR
o3 =5 MERARIRES: A

> AR A A AR AR, EEAUR AT
A eR-MHEE n-oiEE B TFHEEEMNE
AR AR A AR AR . SR s B, X
LA AR A B a8, (R EATIIR DR T 70 9
mES RS, B THRERZE T ER, W
FAEF 835, VF 2 0 A8 i 4 R PR A0 2 6 T 0 T AL
AR R

T e e T ILTER LY, Bf
CIUIR & N R & T @ R e P B DOl S B o v b N U 3
HAWS 1. 5340 8 &, 2 TR 3 fr g 1R A Y
[RRE =R AT UL VR /NN = AN I = S R ARAN
P2 AR [ AR A B e AR S R 28 R Y 4%
75 R AW BT B AR B3 A AR R A AR
TR JI AT I 26 32 T Bk o KR TR 2 Ak S B K BRI
O T 2 0, 0 s ATV S 0 A N, AT B
il (63 2R DA 5 W AN i R R S5

AICHE A T TR E SR EHA R
o TAIEARR, RUEE T A R - T
YER & AR flm - A BLAE 55 .

2 BHFIER
2.1 EF ST

doi:10.16865/j.cnki.1000-7555.2022.0169
ek H 3912 2022-03-21

X E S 1000-7555(2022)09-000

AsR ARSI B E 2 —, K5
[ra] P 1 oy A AR R BE TR T LA R 1 ) 2 R BT, W
Tox SedE PRI AT, AT TRV R A A &
H 5 N, A R A 2,6- T = 2 R A
R SERRNERS THT @l k=%
S5 2H 2% IR T AR ROIR M BEY (Fig1(a)) o 2488 47
BT M 4 BE % € ) 46 v SR I, T DL S
PRI AT R iR R S . DU E AR
PR LA = 1 46 A R A o o, 2 R R b e 1 3
RE IG5 N R AR U SRk R SR R B, 5 T 2 TR Y
ZE AR BT, 5XURAE S L B R E
HERA R A0 AN [ i DR 358 A1 1 92 3 350 o T A
B Z1) W T B A R0 45 A ™ i IR 2 TR 15 3 1
BEMKS TERAWLBRLI BRI =R A &
AMEREAEIEE. S BAEEGATLHE A
WEWY ) - B8 (K 2 iR £ ) (PEDOT - PSS) [ XUk fiie
A OAHIE B EOKEB R T 5 — AN Y, T
4 DNA 4+ £ Ik AT DNA 324 08 3 @ et 7 ] i
(1) DNA P [R) I, 38 3 6 fl B e 00 % 3 N5 4
K 1A TN 28 Hh SR 5T ON A4 1k S, LS A
B 4 A - R S 1 4 S SRR TE T YT PR R
J7 R YEAE o FE T XU Th fe IR e e B AT AR 10
S REWRN BT UM € 0 & o 1 2R

Fe AT H - P RS ORS00 A G BURMIF I H (CX2021SZ.89); PU 1144 Hh de 5] 5l J5 R34 T H (20212YD0057)
LR E0h, BN F 2 H v 2 AR 7T, E-mail: guokun@swun.edu.cn



2

MM A Y AT, T SRS, B8 F
RE, G 8 AR R e iR B, 3 I M B ) e R K
HE . FRURE, B AR K R, B A e R R 5 AR R
E W T RE A e BRI AR MY (Fig.1(b)) B 2 A5 AT i Y
e, BT R vE  IMERN B AR T
X T AFAE A [F] 580 5 08 0 5 A S vE AR ob kL, BT BLIX
o/ [ BE ) S 5 AT B RAB E, T A AL
A H NP T TR

A A SR R B B R RN = R L W B A
25 % B & A MR (Fig 1 (c)) » =% 2 1)
v B — R R E A WS, TG TR AR N
MR 5 — 20 = e 4 3R OB 5 5 R R4S 3
AW, BA WG P AL S 2 ok ik e —
RELEMM AR E=RER, B KEA
BL,ONMOEH B & AR T A AL . A, ]

urea

Hy3Cg (CH ;)
“(CH 2} CgHya
s—— Diamido
H1sCa (CH )y tetraethyl

triurea

Amidoethyl
imidazolidone

Di(amidoethyl)
Ve

A FH 7K % B 1) T AR i o S R T B B L R T
Tt 8 B pH B SR AT FF B A B i & i iE

FH A I TR T 220 R TR I 0% % 11 B8 /K e 2 1) B
H R0 2- IR F5s -4- v g R 2 2 RS P 28 K R 2- R s -4-
WE B -4- 55 55 7 0% BR Tl (UPYHCBA) , 1] DL SE BB
KaraMmas s, R ERRMKEAT LA
UPyHCBA Bl K W % Bt & i R & & i & 1
UPYHCBA 2 {5 /K 45 . fE K S AFE RIS R,
TE IR FE 5 2 W8 o T iR 2 AR T A A R R )
e k1 A
22 wRE-RA%E

G JE BT RIE Y R 4 G T — R, RE R
FRECAL 2% G0, IS REMEEERAE —E. &)8-1
W & R AR A AE T e A RE 68 U T A R 1 & 8 B
TR ERY, NTTEIE ARG SRE. Y

Hapt
- Mgyt

Fig. 1 Self-repairing materials based on hydrogen bonding
(a): triple H-bonds'; (b): combining strong and weak H-bonds""; (c): excessive H-bonding"’
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Fig. 2 Self-Repairing materials based on metal-ligand complexation
(a): complexation of Zn* and 2,6-bis(1-methylbenzimidazolyl)pyridine”; (b): complexation of Zn** or Fe** with dipyridine”";

(¢): reversible catechol Fe™ complex™; (d): complexation of Fe** with 2,6-pyridinediamide

[25]
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Fig. 3 Self-repairing materials based on host-guest interaction
(a): cyclodextrin and adamantine *; (b): formation of ternary host - guest complexation between cucurbit[8] uril and guest molecules"™
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Fig.4 (a)An early example of a self-healing ionomer™"; (b)polyelectrolyte complexes with phosphate anions *'; (c)polyelectrolyte

complexes can be formed by ultracentrifugation with NaCl*; (d)chemical structures of anionic monomer sodium 4-
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Progress in Research of Construction of Self-Healing Materials by

Supramolecular Dynamic Chemical Interaction

Xia Xu', Xuchao Zhang', Xiaoling Wang', Sheng Zhang’, Kun Guo'
(1.College of Pharmacy, Southwest Minzu University, Chengdu 610041, China,2. Polymer Research Institute of Sichuan
University, State Key Laboratory of Polymer Materials Engineering, Chengdu 610065, China)

ABSTRACT: Supramolecular chemistry is a kind of non- covalent bonding, which mainly represents hydrogen

bonding, metal-ligand, guest- host interaction, etc. Although these interactions are relatively weak compared with

covalent bonding, a large number of supramolecular interactions can form a dynamic system with high mechanical

strength. Many biological assemblies are connected by non- covalent bonding, which have attracted the research

interest of many scholars. In this review, the concept and history of supramolecular dynamic chemistry were

summarized, and on this basis, the different supramolecular interactions of materials were expounded thoroughly, that

is, based on hydrogen bond, metal ligand, ion, host- guest and 7r- 7 interaction. The construction of self- healing

materials based on dynamic supramolecular chemistry provides a theoretical basis and scientific value for the design

and preparation of intelligent materials.

Keywords: supramolecular interactions; self-healing; non-covalent bonding



