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Research progress of inorganic halide cesium lead perovskite
quantum dots

GONG Youli, MO Zhihong
(School of Chemistry and Chemical Engineering, Chongqing University, Chongqing 401331, China)

Abstract: In recent years, inorganic halide perovskite quantum dots have been widely used in various
fields due to their excellent luminescence properties and electrical properties. In this paper, the crystal
structure and composition of inorganic cesium halide lead perovskite are introduced firstly. Secondly,
different preparation methods of these nanomaterials are summarized. Then, according to the excellent
photochemical and electrochemical properties of inorganic cesium halide lead perovskite nanomaterials,
the application progress in the corresponding fields of fluorescence analysis and detection, and
photoelectric field is summarized. At the end of this paper, the problems of poor stability and certain
toxicity of this kind of nanomaterials are briefly described, and the future application prospect of
inorganic cesium halide lead perovskite quantum dots is prospected.

Key words: analytical chemistry; inorganic halide cesium lead perovskite; review; quantum dots;
photoelectric applications; application of fluorescence detection
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Fig. 3 Schematic illustration of preparation of inorganic perovskite quantum dots by supersaturation reprecipitation method!”’
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realized through the anion-exchange approach (b)[3 !

222 HMHEBE R

R CsPbX; 49K A Ak, CsyPbXsy CsPbyXs 25 HAth i (LA HY U K A tB 32 2] 1) 32 56rE . AR BT
A HIFER GRS, (AT 5E AR . RFET CsPbX; (45H, [PbXe]* 1E )\ 7 it Jt 5 4%
FATERE, CsyPbXg T[PbXe] AN\ TE MR HE, Cs™iH 7 4 MHA[PbX)Y /A TE I 45 7. CsPbyXs
Je—Ff Cs:Pb LLAEH 1:2 (AT, CWE MACFIIVIFA, & CsHiAN PoXs “FIfl, M 4edity. #T
[PbXe]* NI A I R 4544, CsPbX3y CsPbyXs il CsysPbXg AT LLZY Bl 67 4 24 3D 2D Al 0D 4544

3 FcHlmfLsesatS ke AL
3.0 Tl o B BT (e HL R
SETEE— R IV IO ZERE A ORI MRS A ok ) 2 B T e T



Vol.12 No.4
August 2019 fRME: BHLGBEERT BT AN RAE 593

PR RN A A, P LS RO RS (light-emitting diode, LED) #06 A6 HEER N 28 (photodetector)
25, 2014 4, TAN CH5ERE A RHE LED AU 10 N HEAT 7308, B 545600 N T LED 458 4
T SR IEHT A, LR BIAWIGE, HIL T AR AR AR LED # ;& A & Bt
AFRRAAE , DR R o R YU EE 1Ay B BB A% 30 1ok 7~ RS R b A7 458, e v i Sl /s Ak, 31 vy
BA R 9O LED BOLEARMS R T K& G ERIM 28 aTE, 580 DAL WSS B 20 70 ikt s
49 M 2 X ) 52 2008 H oA ' - AZ O s R B AR A 2, JLSBn N AL 4R A5 5 A 3. ZEW g 55
TERPBHRES AR R FL A, TSR MR BTN, K BH 8 FE it i Ab 200 O 28 02 H A T 3 38 38 K BH g
AL RS
3.1.1 KA R

UTAESR, L CsPbXs 4K b A Jh 3 L J2 fR A B g LI T 90 A3 T AR Kt JiE . KULBAK 251 viond iy
CsPbBry 4K ff (A 21 21 s (1) K BH B FRMIEAT T UESE, AR T 1598 -G A BH 8 it AR [7) 1) 15 4% 45 # il
HIE T S, SHN-TCHLLAL )AL E S BB A L, A TOHL Ak A A5 A0 AR o B i U M 2 =78 %2, Bl
SRR TS ERATOKRH g FE T RS e P o I 1 ) B S S AR I ROR 1 SE e A E . SE T L TENLAR
AES R K BH g H vt 2L 2R 2250, 3777 #H CsPbly 4K i 4 BRI ] LR eI K 1 e iy A 2= Ay B,
e B IO BH BE F L JSURE . AR, 377 AH CsPbly 49K Sk LU fE sl B (>320°C) MR gefase, JIf
HAEEE T AR IEAH, SEORPHEE I RCR AT (0.09%) MY,
3.1.2 LED

H ICHL <AL KT 51 S 98 e 1 P RS R B 90%IX — &5 AIE S LK,  wi L) ek & 1
MAE LED FPA3E) T T2 (N H] . SONG 2 HRIE T 45— N TEHL KL A5EKE™ (CsPbXs) BT 5% LED. #%
PEGER e AR R UK Sa~18] Sc Bz RS TOHL S a5 kA 1 AR B AR = (0 28 e /T %,
H 2 A R0 & 7 s 9 410FK) LED BRI BAR MG ERe, FERIAESME 720% (external quantum
efficiency, EQE) Jj 0.12%, st KFEE N 946 cd/m®. [RI, BRI w3 s L A5 4k 5 1 /5 LED #$hiiR T %2
TRAE B PG 17 R AL, I D 1 a5 42 e B B 2 R LR T A7 AE AT LIBCAR % FEAE . SONG 251
K= H A (TMA) NG TEHL s AL 5 k™ B 7 o5 2 HEAT R B, 152 1 2% s AL s ek
H B 5 LED, EQE #4148 5.7%. ZHANG %5UR ] T 55— Fhsfing, Mid 7 FAPbBr; & 1 55 -F 5 4% Cs K4
RALYIASERE” LED (e tEfE. Scsb s R, % 380HK BEQE (14 2.8%, K IEHE N 55 005 cd/m’.

E.Ll-— g 2
- R S i —
- Sl <
TPBi [ 5
LiF/Al ~4F 9 S
= @D sy AN 5 [ E 2 5“’l g
TPBi g 5k ﬁz
&8 H ) fat
N HTL 6k @ HH
PVK : &
_7 - Q
PEDOT:PSS [ a
ITO ITO —— ! S
a b c

. TPBi N TALH)Z: QDs MAMEKH 8 T 1i; PVK NI LMW PEDOT:PSS 3K (3,4- L4 — S WEW )-SR oK £ IRl
2 1TO K4 L HE
K5 CsPbX; LED #fF45H (a, b) KARMAENH (o) P
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Fig. 7 Reaction mechanism (a) and fluorescence spectra (b) of Sudanese dyes detected by CsPbBr; quantum dots?*”
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