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1-D Zn-H2PO4
2-D Zn-triazole

[1] S, Horike, D. Umeyama, M, Inukai, T. Itakura, S. Kitagawa, J. Am. Chem. Soc., 134, 2012, 7612
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[Zn3(H2PO4)6(H2O)3](Hbim)

b

c

Hbim

Conductivity

XRD@AichiSR BL5S2

D. Umeyama, S. Horike, M, Inukai, S. Kitagawa, J. Am. Chem. Soc., 135, 2013, 11345
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[Zn3(H2PO4)6(H2O)3](Hbim)

*

lattice Triclinic
P1

Monoclinic
P21/c

a 7.48 7.70 7.48

b 14.38 15.33 15.15

c 15.15 24.13 26.02

α 115.8 90 96

β 99.4 98.5 106

γ 99.6 90 81

V / Å3 1393.3 2817.9 2814.4

[Zn3(H2PO4)6](Hbim)

−3H2O

DFT
*
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Zn K-edge XANES@AichiSR BL5S1 FT-EXAFS
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[Cu(H2PO4)2Cl]−

XRD

Conductivity

[Cu(H2PO4)2Cl](ImH2)(H2O)

[Cu(H2PO4)2-x(HPO4)xClx](ImH2)

H2O, HCl

(1)

(1′)

1

1′

1

1′

1(simul.)

90-130

S, Horike, W. Chen, M. Inukai, T. Itakura, D. Umeyama, H, Asakura, S. Kitagawa, Chem. Comm., 50, 2014, 10241
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Cu FT-EXAFS@AichiSR BL5S1 2H-NMR (d4-imidazole)
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(1) 1-D (2) 2-D

Zn2+ Zn2+

Crystal Glass Crystal Glass

Tm=154 Tm=184

→

D. Umeyama, S. Horike, M, Inukai, T. Itakura, S. Kitagawa, J. Am. Chem. Soc., 137, 2015, 864
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ü Nanopowders

ü Glasses

ü Pharmaceuticals

ü Liquids

Atomic Pair Distribution Function

T. Egami, S. J. L. Billinge, Underneath The Bragg Peaks, 2012, Pergamon Press, Oxford
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12 Å−1

24 Å−1

36 Å−1

Cu Kα

Ag KαAg KA K

Aichi SR

SPring8

Mo Kα

→G(r):

Qmax G(r):

PDF Qmax

δ 0
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XRD@AichiSR BL5S2 Zn FT-XAFS@AichiSR BL5S1

Shell N r / Å σ2 / Å2 E0 / eV R-factor

Zn–O 4.02 1.94 0.0059 3.97 0.0011

5.7 Å Zn

Zn–Zn
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Zn-Zn

2-D

XRD(Ag)

5 Å

Zn + PO4/Triazole

Zn2+

D. Umeyama, N. P. Funnell, M. J. Cliffe, J. A. Hill, A. L. Goodwin, Y. Hijikata, T. Itakura,
T. Okubo, S. Horike, S. Kitagawa, Chem. Comm., 51, 2015, 12728
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Zn FT-XAFS@AichiSR BL5S1 RMC* modeling

Oh Td

crystal glass

(DFT G@298 K)

−2616 kJ mol−1 −2562 kJ mol−1

*
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XAFS XRD

Zn PO4

XAFS NMR

→

2 XAFS PDF
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