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Abstract

Polymer brushes exhibit unique physical and chemical property changes when exposed to external
stimuli, and thus have broad application prospects. Self-oscillating polymers are fixed on the sur-
face of a specific material and coupled with some self-oscillating reactions (such as the Belousov-
Zhabotinsky (BZ) reaction) to form self-oscillating polymer brushes. As an independent field of
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surface research for stimulus-response functions, the development of new intelligent bionic mate-
rials holds great potential. This paper reviews the mechanism and historical development research
of the BZ-type self-oscillating polymer brush, and looks forward to the future application prospects
of intelligent bionics.
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Figure 1. (A) “grafted on” and (B) “grafted from” methods for generating polymer films on the surface. (B1): Surface-attached
initiator/catalyst; (B2): Surface polymerization [30]
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RBEEWIR . TR, KRBT VLMK SIP i [30] [31], HApEE—FERE S & EHHEEASI-
FRP) [32], HLANEA SR H 5 KI5 H HE R 4 (SI-CRP), SR 51 KHIEN FEA(SI-NMP). %
[ 51 R IR 558 B R R A (SI-ATRP)FISR [ 51 A n W i sk, - Wi sk 4% % (SI-RAFT) [33]. JLHE,
SI-ATRP 1] ARG ML 7EJE b b il 2 B v % FE S5 M IR S8 B WU IR A6 280515 [34]-[36] . SR-E WD RIR 41 5 1)
SN A BRI, 3K R R NI s ST O ORI A P ) B4 PR . DRI, e SR TR R 2 41 5
A . XA I0 T AN SRS RN O] B R SRR TR B 38355 R A BT RE 0 R A 5

LA Belousov-Zhabotinsky (BZ) s N AR 1) H 9835 & N A& —FP B RER I 25 B A RHIE 19 SOV N 26, T
N TR RG[37] [38]. H HEENN BZ N & R4 &P ShER 2IR A4 ELLkT TR
A A A AU 1 B IR A, ST RA YBR[ N RS A [39], XN T LB ARG R &
VIRIBRAE T R, BA ARG R SR S YIRIAH TR G 1 IR R AR, RETERA S T & Bl T
ML HSCE RV . 5 AR R EYRIAELL, ARG AV D ReR T ] LIE R e, (R¥F
TAE RIS AN H 5 T R B0, e ol i Be 0 AE MR B T B . RS AR 5K
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2.2. BIR%RSYIRITRZHHLEH

£ SI-ATRP A% A B RS IR BN, B IR R & W Bk I A S T BLYE R i AR S Hb i % [49]-[51].
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REVRIK RN, RIS . B FRYLEE, WRIESRIZR. RE Y A M AR R 3h &
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PR EEE T TRERGE . REMIRIZZII SR T, AP ReF “Raeted®” » BB, BolEEAA
A, ANRRAEFEIREBRE ;IR AR, RNEN AL, AR BT E =k AR
e SR Z PRI AN .

Zr bRk, BZ RAIRGREVIRIFPLIER FKN HLEE S RARG S5m0 TR IK - W e
RLATOREIRS G, TGS AL R 2 SN - 3 BOL AR AE S S VR R R BEA B0 R AL, /I8 O -
PHOTRES G MBLH. HWIK - AR &35, A Relc i iR AL FE A .

3. BZ RE BR%RSYIR
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AR o AT N-S5 74 35 R 4 e A (NTPAAmM) AT N-3- (525 14 326 ) HA 366 D9 45 19 e (NAPMAM) /Ay BLA L 2-
RS TR OBEEATIRA), LA SI-ATRP H AN 7 E AT 0 e (41 1) — (2,27 - BRI E) (1-(4°-FF 2E-2,27- 15
ML E -4-Fl Ik )-2,5- L gt — )BT (1) — (N SRERR E) (Ru(bpy)2(bpy-Osu)) HEAL IR N RS R 45 Al 28 T
BZ N (1) E 4R 3% B AW I (NIPAAm-co-NAPMAmM-co-[Ru(bpy)s]-NAPMAM) [53]. H1-T- H e At 2 56
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FEIZ /N T HOR BRI RS, TR b A0 5 1) 9 Jk v i 4 52 F i) /N T 368 0 (o S B e Ak 3 o b, A 7R3 3R PR,
RGN BZ N PERVET EALTITE R A0 L [ e i 2 i S R A A e IR oGk . it A i
R BCRAE R TEWRT S B RN BOE (R S B IR G AT N B S RO AT T, RS
& BIRG R AR R HEHE S .

2016 4, /ANAWRUE T —FEAGATF. B ERR A EE I E AR RS PRI (NIPAAM-co-
NAPMAm-co-[Ru(bpy)s]-NAPMAm), 4 2(a).
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Figure 2. (a) Prepare plates and gradient self-oscillating polymer brushes using sacrificial anode ATRP, as well as the chemical
structure of the polymer; (b) Schematic diagram of the self-oscillating gradient polymer brush, showing the unidirectional
propagation of the chemical wave generated by the BZ reaction [59]

2. (a) FIEYEREAR ATRP & FARAEEE BIRZR SRR BN LFE; (b) BIRZHERSYRTE
B, B/~ BZ R4 F KA R EEIE[59]
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Figure 3. Differences in oscillation waveforms: (a) Free polymer chains; (b) Gel particles; (c) Polymer brush, the reaction
concentration of BZ is: [HNOs] = 0.3 M, [NaBrOs] = 0.15 M, [MA] = 0.1 M [60]

3. IHBEHMNES: (2) BREEWEE; (b) BREFAL () BAYRI, BZ REIRE A : [HNOs] =0.3M, [NaBrOs]
=0.15M, [MA]=0.1 M [60]
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Figure 4. (a) Schematic diagram of selective diffusion of HBrO2 (b) Fluorescence image of the pentagonal surface array of
the self-oscillating polymer brush; (c) Oscillatory distribution of fluorescence intensity on each pentagonal pattern; The scale
is 1 mm [54]
[& 4. () HBrOz FIEEF I HREE; (b) BIRZESMRM AN tEETINRAEE; ) S MNAATERLR
KRBENIRHE N #8RA 1 mm [54]
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Figure 5. (a) Different supply mechanisms of BZ substrates for polymer brushes; (b) Schematic diagram of self-excited vi-
brating polymer brush made of porous glass (left) and experimental observation (right) [61]

[E 5. (a) BEYIRIA BZ EMBITEMRRAE; (b) LFLIRIESIRRA B MIRNE S BRI [RIEE (Z) LW E(R)
[61]

I, JERE E IR R A VR R SIS 0 TR, A S(b). ABURE R A VIR
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Figure 6. Study on the grafting density effect of polymer brushes and schematic diagram of the oscillation behavior of self-
oscillating polymer brushes in the BZ reaction; The concentrations of the reactants were respectively [HNOs] = 0.30 M, [Na-
BrOs] = 0.15 M and [CH2(COOH)2] = 0.10 M; T = 25°C [57]

& 6. RAMRIZERBEEYNNARMBIRZREYIRE BZ REFWIRHITARER; REYIIRE 253 A[HNO]
=0.30 M, [NaBrOs] = 0.15 M Fi[CH2(COOH)2] =0.10 M; T =25 [57]
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