$F40E 6 K% ot = W Vol.40 No.6
2019 4£ 6 CHINESE JOURNAL OF LUMINESCENCE June, 2019

XEHS: 1000-7032(2019)06-0766-07
TR | il 19 IS a1 AP K5 SO N N R N A S R

Mg, BEET, A R, HEWA, # =W

(7RI A MRS REIRSABE, )74 1M 510006)

FEE . RS WP LT (DMSO) ¥ 15 A9 =45 7 W 1k ) 46 5 BB CHLNHL PBL, WU, I 4 1 4540
FTO/TiO, BU#% )2/ Ti0, M+fLJZ/CH,NH, Pbl, W)z /B LR 0B B TC 28 7% i /25 B A BT K FH BE FELtE (PSCs ) o
5T T PbI, WREAS S 7EAR IR BE Y MAT/TPA 3T s 1R [ ), DL AR AR )3 BE ) MATL/TPA 3T IR A
[ Bsf [ %) CH, NH, Pbl, WEREAIESR (S5 L6 PSCs SERMERE R SR, 255R KB, 78 PbL,/DMF ¥ s
i DMSO Z Ja {fiil 45 1) PblL, iR ZFLEAMIRAS AR T MAL/IPA IR A Pbl, Wil 3, 46 %1 Pbl, 58 2%
epl CH,NH, PbI, BYRTH] 3 2429 )4 40 min A, Bt (9O GIR PR RE B AR, LT IS ol 0. 82 v, il I e S 4%
521,21 mA/em?®  SEFEHFH 0. 49 AR 7 8. 61% , {HIE MiZift ]t , CH, NH, PbI, R4
AR ERL, SRR OGN PEREE 22 . TIAEHE R AR E] T, MAL/TPA JTR 0O )3 U] 23 . 255200 PhI, 46 al
CH,NH, PbL, R, MAL/IPA ¥R B , Pbl, 58444k A CH, NH, Pbl, A5 BER

X R R RPHRER M TUPIETRIE; BRI B DGR PERR
FESES: TMI14.4 CRRPRIZAD . A DOI; 10. 3788/fgxh20194006. 0766

Perovskite Solar Cells Prepared by Two-step Solution Method with Additive
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Abstract ; In this paper, a two-step solution method including dimethyl sulfoxide(DMSO) as additive is
used to prepare a high-quality CH,NH,Pbl, absorb layer for carbon-based hole conductor-free perovskite
solar cells(PSCs), which have the structure consisting of FTO glass/compact TiO,/mesoporous TiO,/
CH;NH,Pbl,/ carbon electrodes. The effects of dipping time and dipping concentration on the photovolta-
ic performance of PSCs are studied. Introducing some DMSO in the Pbl,/DMF solutions results in forma-
tion of porous and loose Pbl, films, which shortens the time required for the complete conversion of Pbl,
to perovskite. When the dipping time is 40 min, the PSCs have the best photovoltaic performance with
the open circuit voltage of 0.82 V, the short-circuit current density of 21.21 mA/cm’, the fill factor of
0.49, and the photoelectric conversion efficiency of 8.61% . However, when the dipping time is too
long, the large grains will appear on the surface of the CH;NH,Pbl; absorb layer, resulting in the
poor photovoltaic performance of PSCs. In addition, the concentration of MAL/IPA solution will sig-
nificantly affect the rate of the conversion of Pbl, to CH;NH,Pbl,. The higher the concentration of
MAI/IPA solution is, the faster the rate of the conversion of Pbl, to CH;NH,Pbl, is.
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Fig. 1
prepared at different dipping times
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Fig.2 (a, b) SEM images of Pbl, films prepared using pure solvent of DMF and mixed solvent of DMF with DMSO, respective-

ly. (¢—1) SEM images of CH,NH,Pbl, layer prepared at different dipping times.
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Fig.5 (a, b) J-V curves of PSCs. (¢) IPCE spectra of SC2B. (d) EIS spectra of PSCs. (e) UV-vis absorption and transmit-
tance spectra of the SC1B and SC2B. (f) Cross-sectional SEM image of SC2B.
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Tab.1 Parameters of preparation process and photovoltaic characteristics of PSCs

Parameters of preparation process

Photovoltaic parameters

Sample No Dipping concentration/ dipping time/ V./ J./ R PCE/
(mol -+ L™") min A (mA - em™?) %
SCIA 0.063 20 0.81 16.77 0.47 6.35
SC2A 0.063 30 0.83 16.93 0.49 6.87
SC3A 0.063 40 0.82 21.21 0.49 8.61
SCAA 0.063 60 0.84 19.38 0.42 6.79
SC5A 0.063 90 0.77 14.03 0.39 4.22
SC1B 0.044 40 0.80 16.96 0.51 6.90
SC2B 0.063 40 0.82 21.21 0.49 8.61
SC3B 0.082 40 0.79 14.88 0.41 4.87
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