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１．概要（注：結論を含めて下さい）  

We prepared the glassy state a-CdTz  from a two-dimensional (2-D) Cd
2+

 coordination 

polymer crystal CdTz (CdTz = [Cd(1,2,4-triazole)2(H2PO4)2]) via a solvent-free mechanical 

milling process. The coordination geometry of Cd
2+

 at the nearest neighbors remains 

octahedral after the vitrification , as characterized from the X-ray absorption spectrum (XAS) 

of the Cd
2+

 for both the a-CdTz and CdTz at SAGA Light Source. 

 

 

２．背景と目的 

There are very few reports on the glassy state coordination polymers, for its difficulties in the fabrication and 

characterization. It is important for us to understand the structure of the glassy state, thus we could take the 

advantage of high designability and functionality to open a new glass material field. We measured the X-ray 

absorption spectrum (XAS) to understand the local structural arrangement around Cd
2+

 centers in the glassy 

state a-CdTz (CdTz = [Cd(1,2,4-triazole)2(H2PO4)2]). 

３．実験内容（試料、実験方法、解析方法の説明） 

結晶性の CdTz、非晶質の a-CdTz、参照試料の CdOをそ

れぞれ窒化ホウ素と乳鉢を用いて固相混合し、適切な濃度

に希釈した。希釈した試料をペレット成型し、フィルム封

入したものを測定試料に用いた。図 1に示すように、X線

光源上流から、イオンチェンバー(I0 用)、測定試料、もう

一台のイオンチェンバー(I１用)と配置して、測定系を組んだ。透過法を用い、Cdの K端の X 線吸収

測定を行い、XAFS スペクトルを得た。XANES 領域の解析は Athena を用いて行い、EXAFS 領域の

解析は Athena 及び Artemis を用いて行った。EXAFS 解析のカーブフィッティングのモデル構造には

CdTz の単結晶構造解析から得られた結晶構造を用いた。 

 

Figure 1. Abstract of measurements. 
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４．実験結果と考察  

We measured the X-ray absorption spectrum (XAS) 

for a-CdTz to understand the local structural 

arrangement around Cd
2+

 centers. The X-ray 

absorption near-edge structure (XANES) spectra of 

CdTz and a-CdTz shown in Figure 2 (inset) are 

identical, and the coordination geometry of Cd
2+

 at the 

nearest neighbors remains octahedral after the 

vitrification. EXAFS spectrum of α-CdTz-240 was 

fitted in r range from 1.2 to 2.4 Å, the RDF of a-CdTz 

was fitted by a model in which the cadmium ions are 

surrounded by six oxygen atoms. Fourier-transformed 

Cd K-edge EXAFS spectra of CdTz and a-CdTz with 

peak assignments are shown in Figure 2. In the spectra, some peaks corresponding to a-CdTz are less intense 

than those of CdTz, especially at 1.7 and 3.3 Å, which is due to ligand disorder in the glassy state. Thus we 

consider that the Cd
2+

 ions in a-CdTz are coordinated with adjacent ligand of H2PO4
−
 and 1,2,4-triazole in a 

distorted octahedral arrangement. a-CdTz still maintain “coordination memory” from the CdTz. 

５．今後の課題  

With understanding the structure of the glassy state coordination polymer, we could elucidate the mechanism 

for ion hopping pathway, magnetic property, etc., We could open up a new area of multi-functional glass 

materials with coordination polymers not only fundamentally but also for industrial applications. 
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Figure 2. FT-EXAFS and XANES (inset) spectra of a-CdTz (light 

gray) and CdTz (black) at 25 °C. 

 


