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Abstract: Ruddlesden-Popper (RP) two-dimensional layered perovskites have garnered extensive attention in the
fields of optoelectronics due to their intrinsic natural quantum-well structures, tunable physicochemical properties,

and remarkable optoelectronic performance. However, the rapid and high-quality preparation of two-dimensional

single-crystalline perovskite flakes remains a significant challenge. In this work, a rapid and facile floating method
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was developed for growing a series of high-quality two-dimensional RP-type perovskite single-crystalline
nanosheets with different compositions. The method involves the controlled growth of single-crystalline nanosheets
at the liquid-air interface, where surface tension plays a critical role in driving the anisotropic two-dimensional
growth of the crystals. By adjusting the types and proportions of long-chain ammonium salts, organic cations and
halogens in the precursor solution, 12 kinds of RP-type perovskite single-crystalline nanosheets with different
components and shapes (strip-shaped, flake-shaped, plate-shaped, etc.) are successfully prepared, demonstrating the
universality of this strategy. The resultant nanosheets exhibit excellent crystalline quality, atomically flat surfaces,
and uniform elemental distributions, as confirmed by different characterizations. These structural and compositional
properties are essential for achieving consistent and stable optoelectronic performance. Moreover, the
photodetectors fabricated based on (BA),PbBr, nanosheets exhibit ultraviolet detection capabilities. Under the
conditions of 370 nm ultraviolet illumination and 3 V bias voltage, it achieves a responsivity of 19.7 mA/W and a
specific detectivity of 1.14x10"" Jones, demonstrating its strong potential as a promising candidate for ultraviolet

photodetectors. This study provides a solid foundation for the miniaturization of perovskite optoelectronic devices.

41 %

Key words: two-dimensional perovskite; single-crystalline nanosheet; rapid preparation; photodetector

BEERAT - T AR AT LA 57 1 HU A TR BN

TR RO B R B8 245k, Ho Ruddlesden-
Popper(RP) — 485 AR 78 A FL R (1) J2 IR 45 44 5
FN=E 5 AT R (AL 2 M R 4 32 )L %2k
BHOA @ T LR8N RoA,- 1B Xs,0, H R K
FEE N B (T % BA. K& PEA™ZE); A
FB AP BRI I B F (I RS 7 MA™L
BT FASHMEBHE F(WHET P BB T
Sn*"48); X N CIy Br s TEGRBIE T n (HFRHIA
AHUZE T\ A Z 5T, RP RS B
RKARETHHRE: [BXe]" BN\ AR E R & & B,
BHENR Y ETFHL2, A~ EHEENE TR
00 AR T B R T AR (T s A R

338 T 4 RS 1 S5 2 e, I
o AH BTN 5 Jexi 2= L S T Bon] DU T
RP M eA5 4K A = & I BAL 2 U2, 3k i 4
EETERR AR B, e PR A T VR A
(PEA),FA4Pbsl ¢ £5 80 3 B 2L A T 2L AMRWUREPE S
SRR 87, FE T AT B BRI 2% 3R B H K e
FEELIT O b DA R AMORD B bRk i o e
A TR A S T RP A ERA v i ] 5
BUMAE 7 A5 2055 0 A8 A BB PSR B B T 3R 1A%
B, FH LA PH B H b R B TR 21.15% 0 L 46
MR 1.26 V T B HUE . BAR RP A 4E454K
B8 2 R0, HARTRT S K 2 5 T 2 5 54k
RIS IR, 2 S (R e e e 2, T L 20 3L
P AL HERES A, FE BRI TR B B AR T A

J. Inorg. Mater., 2026, 41(6): 787-794

% it ) o LS B A B il SR e A R T, FEL
ARdE 2 A G R AR O, P EE ) 2 88 A 1 AR 1
BRI, g nk EaR R &I, B TR R R
T~ BRI T i A R BB o R R R
RP U4 4RH™ 8 Bl ol O B % & O P02, | A,
YRS ERRT L 0 1 £ VR R B IR RS
vk 10IR B A Ak . A TR PR 2 RN A A RE VR AR,
Ay it /> — Fofr R S L 87 450 (4 J200R — 45 AR B R AR
K2,

ARTAERE T — PR A S %S e84k #
e B KT, RS T AP & R
A1) 4543 VT R 1D v B B RP R 2R BT B LA
BT, @Y FEEREARER T &R 54
JE (MSM) &5 K4 5 FLAR I 2% 1% 38415 8 A6 v
JEBLH 19.7 mA/W [FI0 52 AT 1.14x10" Jones IR
M, FE & A AR, BoR T ZBMEE LS
FEPR DN AT () B 77

1 LIAHE

1.1 MRS

1E T S Ak £ (BAL, 99.9%). 1E T 3 4k 4%
(BABr, 99.9%). & ML EL(PEAL 99.9%). HI%k
RALE(MABr, 99.9%). HIIEMAL £ (MAL 99.9%)-
PR 2h (FAL 99.9%)¥3 16 [ 3L Tt 1% % fe Y B
IR AT BULE (PbL, 99.9%). IR 1k 4% (PbBr,,
99.9%). A MR (HI, 99.99%). S IRMR(HBr, 99.99%)
B AT TRFIARAR . A g, A% E

www.jim.org.cn



%6 HEBAN, S YA ERET R

HUHK P AR i ) 6 K HLOG R AR g 789

A, Rait—Laith.
1.2 B@EMKEMNEZREGE

FEFABARH AR IR0 AR R, SR
TEH & R R Ak B, BRI 1
Fi7ne LA(BA),PbBry Nfl: B4k, ¥ BABr fil PbBr,
FEBEJREE 2 0 1 NN B 51 & 7 30 48.0% 1) HBr 7KV
ﬁ$ FE 110 C T HHEE M, Boilp 0.17 mol/L ]
VRIS R ORAR ISR, FEORAEAE 70 CHEIR T 1548 &
Mo R85, BUCH TR, AR BRI 3 uL
I B ARBE R N 2 Ty i im oK B A R B 30 s
P, B RS S T T B AT AT H R S AR e B
Jei, 5B — L A b (PDMS) 8% B8 45 ARG 4 K
ARG TR 46, FE R OB ISR T K 9 oK
R A B . R A KR I Sk A KL —
JIAE TR K HIHEFIERM, 25 RS F R
TR, 92K R [F I s32 208 7). 37 AR 5Kk J1 1)
SPATVE FH o O 1) 2 Tk g SRR TV ISR T ) N T
A, FKCP Ay B0 A B I R, KB H %
R i A K; A OrH, IREE SE S,
TR AL SRR R AR T T B BAR R T A i RE,
I A ) T TR 3 2R K fiﬁmi?ﬁ
IXEHALEIE T, SRR SLil =g K .
%ﬁME,W%W@ﬁWELWX%HﬁhETﬁ
#o FERAR PR REN BT L,

PDMS

v. Droplet

Precursor solution Crystal growth

BT SRS T A Ak i 6 B

T di i m PR A, PRI o A Kl
REA XUEL UM — 5 T, e 0 B AT Ok % VR A% K
DR PP K A A2 e, fe it f kA, 53— 0,
1o i 9 RE T e 51 B R A SR T 5 K AR UK

AR, BB B, &6 B %
P LLERAT i o R K

1.3 S| HFaR

YK 2 H BRI FE A SR AZ A B 2 BT
e, FRARERGIN T T 2O %) B 3-8 TR
T FERE ;L & X AR AR R . B S, B
PDMS HHBI TR BOAR B R0 B 9K
AR B ZIEATHIAF AR Au XFRERERTH,
Fith MSM S HL S ADGHRIES . 7T EM IR T 90
K TR 7 J5 DR e 45 7 56 BE N R T v 1
1.4 WX 5RLE

5 FH 627 B AR (Olympus BXS M)A 44K A
TSR, A8 FHH 4 T BB (SEM, Zeiss Sigma 300)

FRE AL (EDS) 73 A (R OV 351 s TG 3 2H 1 % 53
fio KA X HEATH(XRD, Bruker D8-A25)%iE
gk R ENME . R 6 P (KLA-Tencor) il &
PR AR RE . SRS A-1] UL 43 56 % FE T (Hitachi
U-3900H) A0 R SR DO H 215 (Renishaw
inVia-Qontor) RAEFE 5 G-I . R A % i fL 1
& BE(TEM, JEOL JEM-F200)7) Hr 44K A (#) 5 44

Release Nanoplate

—_— ...;;ﬂ”

Dry transfer
AR R AR SE B R 5

Target substrate

Fig. 1 Experimental procedures of preparing single crystal nanosheets by liquid-air interface floating growth method
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Table S1 Performance comparison of this working device with other similar devices

. . ... Responsivity/  Specific detectivity/

Material Type Testing condition (m A'W’l) Jones Lon/ofr Ref.
MoS,/CsPbBr; Film 10V, 385 nm 0.4 3.5%x10° - [S1]
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(BA),(MA),Pbsl;g Film 30V, - 12.78 - 1.6x10° [S5]
MAPbI, Film 10 V, 650 nm 1x10? 1.02x10" 3%10? [S6]
MoS,/CsPbBr; Single crystal 10 V, 442 nm 4.4x10° 2.5x10'° 1.67x10* [S7]
(PEA),(MA)Pb,]; Single crystal 9.5V, 600 nm 3.87 2.92x10'° ~10° [S8]
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