FOEMFSE SR 2023,17(2) :338-341
Materials Research and Application

OfE 0]

http: //mra. jjournals. cn 43 q
R ST

Email:clyjyyy@gdinm. com g

DOI:10.20038/j.cnki.mra.2023.000218

B ANGREX kB £ TS5 AW KPHRE

th 1 HE Y = i

AR B I, e As
AR TAR AR RS IR B, T AR )1 510006)

WE. %4 LW 44w K & # (carbon-based all-inorganic perovskite solar
cells, C-PSCs)MTAAR . ARETUTERAZHIRANG) EXE  AMEREERKTHEL

B 45 4k 9 K FH B ¥ (perovskite solar cells,

PSCs), @it # CsPbI,Br i thlk kB, &

EMBERE. FH SEM XRD RAL A T 454k 30U 40 DL R 4 A8 4 A0, & 3L 7F 8 38 kIR B ° A 4R
BCSPOIBr@EmERUNTRIEETOILR., FEEHAT EHENBRKEE BN ELREGCAEE
By, BB REE(J)NB8.84 mA-cm ‘R EZE 12.14 mA-cm 2, FF BB E(V,)MK0.93 VEZFZE
1.06 V, ZAHEHBERE(PCE)N2.75% BB E7.63%, FREZRP AT AP A& o by 3

HET LA RS LRI

KW A B M ;A THABKRY KM a3k R KEE;CsPOIBr; ERNE

FESES:0631.2 XERFRERD : A

NXEHRS:1673-9981(2023)02-0338-04

SI3CAg T AT AR, FR L, B R AR . IR IR I X Bl B 4 TE LS BA T R B RE HL e PE RE RS2 R [T ] BORMIIE Y 5 R L 2023, 17(2)

338-341.

FU Xiang, ZHOU Kai, QIAN Yannan. Effect of Annealing Temperature on the Performance of Carbon-Based All-Inorganic
Perovskite Solar Cells[ J]. Materials Research and Application,2023,17(2) :338-341.

Wit A5 4 BRI T b AR e Ak iy HE R H O BT AR
SULBT S )11 P 1 B o S i 128 Ry B N R R U R P
A RRBE A A OR BR be HE TR R i A A, X
JAl T ARSI . K FHAE Mk i AR Z — , Al
P NP AR T I e . BRI, il HOR
FF fiE FEL 2 fiff 2 B8 U5 AE AL FR 4 35K A8 12z 7] A (%) — Fofr ]
Feek & n Jr vk B Er 32 209 v K BH BB L ok i
(SO KPMHREHR M . & H A 5T E M (A2
Bl W NN N [ e e
il 7k K BH RE H A i — 25 K 5 .

5 Bk B K BH BE ML b (perovskite solar cells,
PSCs) & — P AR A7 1T 3% 187 BB AR B R . I 4F 2k,
A HL-TCHL 2% A0 45 BB K PH BE H, A5 8 B8 T T e, A
2009 4711 3. 8% BB AE MY 25. 5% o (HAT HL-TCHL
ZRAL G ER AR A SR K A EE F O IR R AR A

5 H 89 - 2022-03-23

221 HAL 4 PSCs (FTO/H T 1651 J2 /45 5k 0 /4
MLZS AL S B R (CHT M) / 4 i@ H AR ) 348 T I 4 & ot
) 25 A% B b1 RECAN spiro-MeOTAD, PTAA) ( 4/
R LR R R AR ) R K 4 J 5 5 K R Y iR - B R
Ji) R

Tk JE 4= JC ML ES EK 7 K PH fig 3t (carbon-based
all-inorganic perovskite solar cells, C-PSCs) 7] DA 1R
B ) i i S ] S, TR Sk 4 TEMLES Bk M R A R
B B PR E |, BB 3 300 CHLAS 23 2% A o i
HBAAL bt B IE 9 oK 84 (5. 0 e V) Ik
FL A TT LA ok 5 A% 25 A% B A L R 4 S fL AR
C-PSCs M RCRE AR T A& S0 A HL-TTHLES 8k 0K
BHRE F b o 1 PR ] C-PSCs 83 =B A R 45 4k
A 3AHE IS o 45 )

e CsPbLBr 4 TCHLES B4 15y C-PSCs By 1

ELTB N B E KL 05 4 W B H (201804020005) 5 ) A48 H AR Bl R 4 35 AR AR A A ¥R Bh 101 H (2015A030
306041) ;) AR A TR ARBHELQUF A B2 B3 H (2015TQOIN060)

YEE BN AFHE TR A 58 5 10 M 55K R FH BB HEL b, E-mail: 1028254872@qq. com.,

BASEE R, BB, W7 101 2 b 54 b4 R S ES 8K 5 44 8}, Email : gianyannan@gdut. edu. cn.



£178H 2w

AR AT < 1B J B2 XoF Bk 3 42 TCHLES Bk ™ oK PH RE 0L 1t 1 B 14 52 i) 339

)2, LA e-TiO, . m-TiO, /F 2 Hi 1% fii )22 , C-PSCs
458N . FTO/c-Ti0,/m-Ti0,/CsPbLBr/C, i 1
1k CsPbL,Br i 3R ok 7 B, ol 3 H 3 B8 i, 3 4L
$& # CsPbLBr C-PSCs By G AR P AE , B 4 it 5
R (PCE)M 2. 76 % F 7.63% .

1 KWEs
1.1 SRR F

S5 AR R R Ak 46 (CsD) L AL 45 (PDLL) |
15 AL 8% (PbBr,) . Bk 2 5 N g (Titanium isopropox-
ide) \JG7K £, % (ethanol) £k iR (HC1) . — & AL Bk 3K AL
(18NR-T) . A fil (acetone) . — I F P M (DMSO) F1
I Tl 2R
1.2 BHHHE
12,1 c-TiO, i Y5 A4 75 V1) e il

B BR IR S N S (750 mLL) G K ZBE (10 mL) |
2mol- L' Wk (70 pL) M BIR & , #5250, BRI A5 2
¢-TiO,(compact TiO, ) il WA K -

1.2.2  m-TiO, % i By e il

# 18NR-T B 5 & BV W% it b 1: 15 K
B, @ T oA R A B4 5 4 3] m-Tio,
(mesoporous TiO,) % i -

1.2.3  CsPbLBr A 38 A 7 W i i il

4 CsI.PbL, . PbBr. 4% B /K [t 1:0. 5:0. SFHC,
AT AR (DMSO) |, 78 60 “CR i 12 h,
75 B2 A 1 mol- L ' CsPbLBr B SR i
1.2.4 C-PSCsHl#

B VR A 28 oK N | 2 B UHR
WHPEFTO M, KT J5 FH S AMT X FTO 3 i i 4
20 min, 7 FTO F 1 _E 3% 0 c-TiO, /i 98 AR 1% 3, LA
3000 r-min 'BEWR 30 s, # 3 7F 55 S 500 C T bedh
60 min. FFREHEER)G , £ FTO/c-TiO, &K L
B m-TiO, ¥ I, LA 4 000 r-min i€ 4 30 s, F 78 2%

(a) 260 CiB k&

Figure1

S 450 CFHE4E 30 mine £ FTO/c-TiO,/m-TiO,
RIREHEZEG , FHEIMNT X H R 1w B 15 min,
B BRI TES T IEFTO/c-TiO,/m-TiO, 3K I
M CsPbLBr /SRR B , 3 000 rmin ' HE TR 45 so
BEWR 45 G 78 60 ‘CT R Ak 60 s, 8K J5 7 ilEe B =
260 F1 280 C i #A & iR k 3 min, #l 4% CsPbLBr
W . d5J5 TF CsPbLBr i IR v 202 35, 78 H: 3% 1 1)
WK IR BRI R, 120 “CF 3B & 15 min B 25 5k 32 6}
1% 7 J5 45 31 C-PSCs.

1.3 RIESHHNR

FIH ¥ 7 % 9 1 45 B 55 (SEM, SU8010) Wi %%
B Bk A BE Y SO B .l i XS 4R AT AT X
(XRD, Ultima-1V, Cu, Ka 14k, A=1.540 6 A) 4>
MG Bk IS (0 P A 5 4 o ) P 28 o o 7k fL A I
() K BH G B L 2% (Newport 150 W Oriel 92252A) il
KA Bk B K PH A L B O R MERE Ok R e R
100 mW-cm *(AM 1.5 G) . il & Keithley 2400 %X
TR 2ROk B BOHE L #8 FA Am AL 0,09 em®, A
1.3V E—0. 1V EURFAR I XS4 005aE, 474 R
200 mVes o AR BH AE R b T 2R DK R
4t (SCS 100) ML #5141 S i T 230%

2 #R59W

& 1k 260 F1 280 ‘Cil k 4k 3 ) CsPbLBr 45 £k
W SEM R IEE S A . I 1A UL - 260 “CiR 2k
Ab #Y CsPbLBr 45 Bk 1 v I 77 76 0 5 2 Ho1i fR
R FLIR X 2 i T DM SO ¥ W 55 (189 °C)
¥k PEAR, H CsPbLBr # B 50 FR 7£ FTO/c-TiO,/
m-TiO, F i I, FEE f & Z 18] 1 16 A7 76 25 57
P R A 43R IR FE IR DMS O 75 751 4% & i 5%
AN —F, % CsPhLBr Y 25 & % 5 T 280 “Cild sk
T m TR, 3% DMSO % 7 1945 &k A — 5
PE, DT 4 55 CsPbILBr B (19 45 & 1, I 3% 1 i) £L

(b) 280 Cik k
B1 AERNEEAER CsPblLBrissks EiE SEM

SEM images of CsPbl,Br perovskite film annealed at different temperatures
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Effect of Annealing Temperature on the Performance of Carbon-Based
All-Inorganic Perovskite Solar Cells

FU Xiang,ZHOU Kai, QIAN Yannan’
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Carbon-based all-inorganic perovskite solar cells (C-PSCs) have gradually been attracted due to their low cost and
good thermal stability, however, their efficiency is much lower than that of traditional perovskite solar cells. In this paper, the
annealing temperature of CsPbl,Br thin films was regulated to improve the quality of the films. The microscopic morphology
and phase structure of the perovskite films were characterized by SEM and XRD. It was found that the increase of annealing
temperature could effectively improve the crystallinity of the CsPbl,Br films, thereby reducing the surface pores and the non-
radiative recombination rate of carriers. Increasing the annealing temperature of the perovskite thin films significantly improves
the photovoltaic performance of the device, the short-circuit current density (J,.) increases from 8.84 mA-cm™’ to 12. 14 mA-
cm™?, the open-circuit voltage (V,.) increases from 0.93 V to 1.06 V, and the final power conversion efficiency (PCE)
increased from 2.75% to 7.63%. The results show that optimizing the preparation process of perovskite solar cells can
effectively improve their photovoltaic performance, which is an effective and feasible solution.
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