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Abstract: A novel organic-inorganic hybrid material containing hydroxyl, (HOC,H4;NH;),CuCl, with perovskite
structure, was synthesized by low-temperature solution method. The structure and properties of the hybrid material
were characterized by elemental analysis, IR, UV-Vis absorption spectrum, X-ray diffraction, and X-ray absorption
fine structure techniques. The result reveals that the hybrid material (HOC,H,NHj;),CuCl, is well-ordered and in
two-dimensional layered frame, and the organic component is in orderly arrangement induced by inorganic framework.
The decomposition temperature of the hybrid material is about 212°C, and the resistance of the hybrid material is about
2.86x10° Q-cm, which is two orders of magnitude less than hybrid perovskite without hydroxyl. UV-Vis spectra shows
that the crystal has a new absorption peak at about 285 nm which is attributed to the electronic transitions from the top
of the valence band of CI (3p) to the bottom of the conduction band of Cu (4s). XAFS result shows that Cu®" with six
CI" forms octahedral coordination in the hybrid layered crystal with layer spacing of 1.099 nm, and the Cu—Cl bond
length is about 0.191 nm.
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(HOC,H4NH;),CuCly, KA JCE T X FHERATH
ZLAM G SR 2 PR T B, SRR A 4 RN 45 44,
HHPLHETE T HME

1 SEIGAE

11 EFRF

SIS FT M L BERE . ERR . E/K LFE. CuCly.
LA SRR3R T A A TR A
12 HmEHIE

TEVKKIG R, [ LBERE P TE /K GBI 2218
TS IR ERER, 780 B b I I #A b & B SR
R EZ N 1:2 1) CuCl, /K OEERRS
HOC,H,NH;Cl [ TE7K SR A, 80°C RN
BRIV 1 h 208 R 2 = EATH S, NS
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HEER, 1939 (HOC,HsNH;),CuCly difk, ET
60°C A A TH5 24 h, PRAFAE TSR . =9
JCER 5T (Perkin- Elmer 240C JTZE M4, 3 EH)%SE
BENFESHNERE): C 1426% (14.58%), N
8.23% (8.50%), H 4.94% (4.89%).
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Fig. 1 FT-IR spectrum of (HOC,H4;NHj;),CuCly
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Fig.2 UV-Vis spectrum of (HOC,H4NH;3),CuCl,
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Fig. 3 XRD pattern of (HOC,H,;NH;),CuCl, powder
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Fig. 4 Schematic illustration of the structure and orientation
in the layered (HOC,H4NHj3),CuCl, hybrid
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Fig. 6 Fourier transforms of EXAFS spectrum of Cu edge in
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# 1 (HOC,H,NH3),CuCl, B EXAFSHI&EH
Table 1 EXAFSfitting parameters of (HOC,H4;NH3),CuCl,

Sample Bond N R/mm o/nm*

(HOC,H,NH;),CuCl, Cu-Cl 6.0£0.5 0.19140.0014.8x107°
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it EWE 7 k.
25 Aot
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Fig. 7 Schematic representation of single-layer (100)-oriented
(HOC,H4NHj;),CuCl, perovskites
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