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Abstract As a new generation of photoelectric semiconductor materials, alkinorganic perovskite CsPbX,
(X=Cl,Br,D nanocrystals have exhibited many outstanding optoelectronic properties,including high pho-
toluminescence quantum yields,narrow emission full width at half maximum,high color purity,high defect
tolerance, tunable band gap and fluorescence emission.As a result, they have been widely used in the field of
optoelectronic devices. However, when perovskite materials are exposed to environment containing light,
heating and polar solvent,they can easily be decomposed,aggregate and finally, fluorescence properties dra-
matically quench,which seriously hinders their commercial application process. Therefore, many research-

ers have done lots of works on improving the stability of perovskite nanocrystals, and have obtained some
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outstanding results.In this review, we started on the structure of perovskite nanocrystals, systematically
analyzed the basic factors causing instability of perovskite nanocrystals.Based on these, the latest research
progress to enhance stability of CsPbX,; nanocrystals by porous frame structure packaging strategy was
summarized.Finally, the future key development direction in this field was simply discussed.

Key words allinorganic perovskite; CsPbX;; porous frame structure; stability; composite materials
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B FURHIT BR R i TR TR B ALER b L B R CsPbBr, 492K & . 17 I 23 7~ 07 B9 £L B T 46 38 L B & 7 w5 1L
TERE RECE R SI0, BR, BEE SIO, AMUERE T CsPbBry 49K 59 A4E K1 HARY T CsPbBry 44K
st B 248 13 IR B L BEL IR AP K FHEUSXE CsPbBry 44K S B3R . %05 i Rl JEORHE & ¥ 50 B IR & )
T A M SR R R B4 L T S AT AT A AL BT AR TR R A AR A R R R B S AT 0E A R AR
A7 B R 1 18 T 5

#l 13 @)CsPbBr;-Beta & 4 b b5 N 5 52 ) 0 EAK i Pk, 446 el 9 L AE 365 nm AR AT F ARG A GO THRGT, g0

150 °C, 4 E 30 Clas )4 A A I A i 1 7] 5 » CsPbBr;-Beta [ 9 6 55 AL K, 4 e h £E 365 nm 484047 I 4

AR B 46 R RKO s 30 d SR IR €O CsPbBry-Beta £ ih fil CsPbBrs {& 450 nm LED £T M3 T (8 652 & Pk 5
@)CsPbBr;-Beta i B f£ LED i) 20 mA, 2.7 V) b, fE 85 “C A1 85 % {8 4% 71 F i &2 1L 1 fig ©

3.4 ZALATHHER COFs)AL B8 i B9 Bk 07 44 K b i £ o Pk

COF's J&—Fh 4 al = 4E S5 F 1) Z2 D RE R R - AT B4 A LB L v ) L 38 T AR mT 9] 1) Al = 25 4
1. COF's L #3838 A O J& — Fh O 53 ) 0 B AE 2R A ORL . 324 1k BHIE AR i S G i 7 2w i
K IUREL Bk SR ES BRAT 0K i (L B B COFs b JE R TV Z BT AL 2 I RE A K i B & &L kL, COFs
AR 19 45 K A A LY BIR T £ P 75 25 180 B0 R /N g K 0K AT L 20 40 A 7 COF's REZRE5 Y v

Xuan 25 N i 85 8977 20K CsPbBry 94K £ 4 16 5 K 2 LA ALK G 9 (SHEWO HEZE Py L ok 2
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75 CsPbBr, 44K ke etk . 158119 CsPbBry @ SHEFW 4K & & A4, H PLQY K 60% . 2F 5 56 4 16 nm,
WA 14 Ca) B R 5 150° 1Y 7K 322 fil £ 26 W L R B B K 2 . FF CsPbBr, @ SHFW & & #3 R 12 30 78 K f 30 d, 3L
PLQY fREFAWIRIER 9120 (PLQY =54.3%) . 4k LL7E /K i 6 > H AR s ZL A &6 & 45, WK 14(b)
BEAb  E AT B I R A MR K TR 30 d R L 5K M Rz Mk M AP PR R AE 1507, B 14 Ca) R4 ] Dd B
CsPbBry 44K iy S B 46 7 Z AL A DLR G W HEZR N JE I T CsPbBrs @ SHFW & & 44 k. SHEW HE 42 (1) #
B KM A A B S K R

Meng 4 NF| I BB 1) COFs XF CsPbX, #4734 Fflifk . 15 3 7 CsPbX, @ COF-SH 44K fh &2 &
ML WL 14Co) . 1% AR RME S —Fh &0 R 2 o7 LA 3R AE &y AR T 1% 1. COF-SH HE4L A 7 1)
AR A A T2 R CsPbXo 4K & i 2 b L DT A 50 i 1 98 Kt 38 4 1T 3 B0 SO0 K . [l
BRI SPh 2544 T UL 9K S BRBa T i S W e e tE . RS2 & A MR R T K
AT RLSE B I 45 B 2056, S-S AN R R Gk o T A SO A . I ESE . CsPbBr, @ COF-SH & & 44
B IR LT Y (ESY) QL Fil CsPbBr, I@COF-SH & & 4 8} ] w in i BB 21 (RB) kL4335 52 8L 1 15 241 RE &
R, R T EAFHELRL A KOS 1ERT . R ESY-CsPbBr, @ COF-SH % 4: fil RB-CsPbBr, 1@ COF-SH fA %
VB Ay e AT A6 58 SUAB IR / R IR S A2 5 B, 72 3843 3R B 99.3 6 1 95.5 %0 , & il F e b 2.5 7% LA
b BXITAEUER COF's VE Ay HE 4245 0 £ 78 55 5k ™ 40 K & EL A 38 3 0 MR BUR 6 O T 9 B R P38, A
T 70 B T AR SR RO 5% 3 75 i B4 187 AT

Z LA PHEL (COF) {3 CsPbBrs 4K i B A I KA it 7K 1 G L (H 2 78 & 3T TR RR 45 4 23 & A 40
M3 EUE & W R AETOEHEX

Bl 14 @CsPbBr, @SHFW 5 4 B4k it PLQY Bl isd 0 I0F ] ity A5 4 6 bl - 5338 31 d i Jis il CA Pl 9+
b)CsPbBr, @SHFW 58 & B3 f6 43 MIAE TG AT 365 nm SE906 F 830 3 A1 F1 6 4N )1 iy M o1
¥ CsPbBr; i N F] COF-SH HE 4 i1 4 nk 77 3% &l ©2

25 TR ZAUREARSE M B4 IR A ER 0 9 oK B A RRE MRS B T AR KR A4 T . L5 M T U A5 Ak
20 K i B 445 1 S B BT B4 TR) B 3 T LS 1) 4 BIES BRB A K T TR B S B G K R A LR . L AE AR
P25 S Mg 4R 5 CsPbX, (X=CI, Br, D 4>k Fhfa g tE o L BE 1384

(1) ZALAPAEL(COFs) R G W S 4 8 A HUHE SR 454 (MOF ) b B 5 A 3% 28 19 73 155 (1 2R & W) B i
A LA R 34 CsPbBry 49K i IR BT SRR BE e fih . A — 285 HLIEC AR I8 7T DL A A6 455 8K ™ 40 K
f 2R T S B, 4 i HL 98 OB MR, 40 Chen 58 A4 T RN R (PAA) W PAA-PNCs 4%, WWIA 15,
PAA VBN —FhE SR EEN B 40 TR A W0 2 — Pl AR e 44 L m] LRI K0 1) R R % A it 4 Ji8 6 T1 I A%
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A T 2 U BB 6 SR A R AR Y AR L DL R A () BH A K SR G W S BT K A A R
PAA LR X SE 4L 5645 PAA-PNCs &5 W15 £ s 45 W M i 0] rh Al A e

#l 15 @PAA-PNCsiPS A7 Z & ©)PAA.PS 45 CsPbBr; PNCs 2 [ &5 & 5 1 )

(2) 3T 0 55 TCHL W) 22 FLAE SR 25 40 14 Bk — e # EL A 38 B2 1 £L
BEER L FLARTE R — B 3~13 nm, WH#FEEHFALH KN BT
e BRSO o P RLAT R0 42 48 oK b 88 RS ol HC 38 &) A 18 43
T, Zhang 48 A\ i R AR 2% G L CsPbBry @ MS & &
Yy 5 4% GE IR B b C A A 2 8l g 2 P A R A O TR B Bk A
YRR it 1 AR R o 3 A A LR ME R Y FEORIIE T 5 - BR B AR1
TR H GRS RS I 16 B R A5 B 5 Bk 40 K
WURL R ST ¥ —  IF B 50 o0 A e 23 70 b Rl S2 B T Ry PLQY s #lI
& SR B HTK OE RIS E T

4 BHiHER

L THAEEELH CsPbX,; (X=CI,Br. D 44 K st 5 19 56 o 4

i AE G LT A RL R S B8 A 4T A T R N TR . ERG I 16 CsPbBr; @MS fiy TEM K

Fot g T 2 S B o) 1 FH A 2 A, AR SO RS AR R TR FH 2 AL HE SR A5 ) e A TEHLAS R CsPbX,
(X=CL,Br, DK &, JF 1 £ = RS R P F o ik J . 3830 22 FLAE ZR 45 44 B kL XT CsPbX, 44K fh i 47
AL AE TR T 0K T D 5 T 7K 18 10 T B, — 0 A 8RR mlg R 11 2R B W e BT T L B B R A K i 3R
17 AT E— 20 3 3 AR RE . (R T — A LR S W sUA L2 FLAE SRR A B $ A% MY BR ), 3
HALE LS CsPbX, 0K i i A o mAHXT A B . 52 ML 0 72 —Fres At 5 B S sk
YK b B e AR MR R BALRL AN 1 R AR R — B R U T R TR A B Y . RS IS I R A
F 0 AE AT B0E (b 2= 4 1 2 LA RE AL 5Bk 4 K 0 TR) B RT D5 A Bk B/ BR ES 7 A SU A ELAE
AU AL S R 2R T B L B T AR S R A K T B R L SORT DU T O B M RE . AN S ER T 4R
K a2 FLES A RN B T 15 B 52 A AR R ST — IR AE TIOK B 9 G R AR AR G A2 2 AR AT 48 b G R
PR — S5 L T T 2 29 oK RUBE A8 1 AL 3 1 75 5K 3 2 R )3 75 R T AR 5 J5 e R A L R G AT ST .
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x1 ZIERLHBREEITNERT CsPbXy (X=CL,Br, ) AR FICE

BN AT
LR R e {41 R . b ik
2% (PLQY)
- SR A T A
PbX.
3 N TR 1 P A D B 58% UV T F I8 3 h.PLQY B % 57% (48]

(X=CLBr,D

[P(MMA-co-LMA) ]

) B (PAA)FI R 35 d. PL SR B R 86 %5 1F
CsPbBr; EAWAE [49]
RK M (PS) UV HE 4} 60 h, PL 38 BF {445 80 %
CsPbX: V256 B 400 min, AS[A] g R IR & K /PS
' B AWaE R 245 (PS) 36% e oo PR R [50]
(X=Cl,Br,D IR S A R AR

TEZS P AR 3 IR A 45 d R 14 dLPL
CsPbBrs REvas B B e (PD 69.9% ) [51]
S E AR RE 93 %6 A 90 %6

. i FH 35 T 0 TR o .
CsPbBr; EEWaHE 76 % BBESSH 3 H PLEREMRRF 80% [52]
g (PMMA)
CsPbBr; MOFs {15 U10-67 38.5% BBIEZ R 30 dJ5 . PL 3R EE R 100% [53]
RITE NG VS F DMF % 14 d.PL
CsPbBr; MOFs 1% AMOF-1 14% [56]
R RAR
CsPbBr; Vanmli KR 1L SiO; 93% 470 nm JASF 240 h, PL 38 B {535 00 % [59]
450 nm MR 4} 20 d,PL 38 3 A48 ; 1766 76
CsPbBr; ST Beta ¥ £1 61% T (85 C) I B B (85 B ) F. &4 [60]
96 h,PL 5 {55 80 %
BB K A HL K2 30 d. PLQY f£4F 91% (PLQY =
CsPbBr; COFs {07 60% [61]
HEZR (SHFW) 54.3%)
JAE] 97 1 178 °C, PL 3% BE 47 % 60 %6 Al
CsPbX; COFs COF-SH 30.2% [62]
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