Supporting Information for

One-dimensional lead-free halide with near-unity greenish-yellow

light emission
Sai Li,t Jun Xu, Zhigang Li,t Zhichao Zeng,t Wei Li," Minghuan Cui,* ChaoChao Qin* and Yaping
Du*t

fTianjin Key Lab for Rare Earth Materials and Applications, Center for Rare Earth and
Inorganic Functional Materials, School of Materials Science and Engineering & National
Institute for Advanced Materials, Nankai University, Tianjin 300350, P.R. China.

*Henan Key Laboratory of Infrared Materials & Spectrum Measures and Applications, Henan
Normal University, Xinxiang 453007, P. R. China.

E-mail: ypdu@nankai.edu.cn



Table S1. Comparison of photoluminescence quantum efficiency (PLQY) values of the greenish-yellow
luminescence of halide perovskites and relevant materials.

Materials gilglc;c;(;irgrcl EmisErilcr)rIll]peak P[LO/?]Y Pr((:)snasnd Ref
(KC),MnCl, 0D 518 7.79 Weak PL 1
(CoNH;0)6Pb3Br; 0D 522 12 toxic 2
[Bzmim]3SbClg 0D 525 87.5 toxic 3
C3Bizlg 0D 545 0.018 Weak PL 4

[KCa][Cuslg] 1D 540 g7g ~ Sadle o this

(a) (b)

Figure S1. Crystal structure of [(12-crown-4),K]* ions and two adjacent inorganic Cul, units. (orange: potassium
atoms; green: iodine atoms; blue: copper atoms; red: oxygen; aqua: carbon atoms; hydrogen atoms were hidden
for clarity).
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Figure S2. individual copper iodide chain in the different 1D copper(I)-based halides. The green spheres are
halide atoms (bromine in Rb,CuBr;, iodine in CsCu;,l3 and [KC;];[Cu4lg]), and the blue spheres are cooper atoms.
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Figure S3. PXRD pattern of [KC;];[Cuslg¢] as well as the simulated results. The marked peaks are attributed to
potassium iodide.

Cu2p3/2

CU2p'| /2

Intensity (a.u.)

960 950 940 930
Binding Energy (eV)

Figure S4. XPS analysis of [(12-crown-4),K],[Cuy4l¢].
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Figure S5. Excitation line of reference (400 nm) and emission spectrum of bulk crystals collected by an
integrating sphere system. The PLQY was calculated based on the equation: ngg = Is/(ER - Es), which Is represents
the luminescence emission spectrum of the sample, Ey is the spectrum of the excitation light from the empty
integrated sphere (without the sample), and Es is the excitation spectrum for exciting the sample. Control samples,
BaMgAl;,047:Eu?* and [K(18-crown-6)],SbCls, were measured using this method to give PLQE of 93% and 54%,
respectively, which are close to the literature reported values.5
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Figure S6. Time-resolved photoluminescence decay of [KC;],[Cu4lg] monitored at 545 nm and 650 nm.
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Figure S7. Emission spectra at different excitation powers.
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Figure S8. (a) The structural stability of [KC;];[Cuslg]. (b) The photostability of [KC;];[Cusls] of different
irradiation time with a 350W xenon lamp. (c) Emission spectra of pristine sample and sample stored in air for a
week. (d) PL lifetime of pristine sample, sample radiated for 3 hours and sample stored in air for a week sample

monitored at 545 nm.



100-
80-_\

] L v 5 ] b L] >
150 300 450 600 750
Temperture ()
Figure S9. Thermogravimetric analysis (TGA) of [KC;]2[Cuyl¢]. The sample begins to decompose at about 140 °C.

1.0;..

©c o ©0

N o (0 0]

P S |
[ ]

Normalized intensity
o
"

0.0 +—+—m—sr—-vG-r—T—r—v———a—r
0 100 200 300 400 500 600
Time (min)

Figure S$10. PL spectra of the WLED measured at different working time.
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Figure S11. (a) Luminescence spectra from [KC;];[Cuyls]-based white light-emitting diodes (LEDs) excited with
a 450 nm blue chip. (b) CIE coordinates corresponding to white-LED device (pink star). (c) The emission spectra
of white-LED device at different driving currents.
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