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Deuteration Induced Phase Transitions in Zero-dimensional
Hydrogen Bonded Crystals M3H(XO4)2

Noriko Yamamuro and Takasuke Matsuo
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The origin of deuteration induced phase transitions in zero-dimensional hydrogen bonded
crystals M3H(XOy) is discussed based on the experimental results on the heat capacity and the
neutron powder diffraction. The phase transitions in the deuterated compounds are of order-
disorder type with respect to the deuteron position on the hydrogen bond. Proton tunnelling

plays an essential role in this large isotope effect.

1. 0000

goooobooooooooboboooooooooboo
gooooobooooooooooobooooooboobooo
goooooboooboooooooooooooooooo
goooooboooboooooooboboooooooboooo
gooooobooobooooboobboooooooooboooo
ooobOooOooOobOooboooooobOOoDbOKDP
(KH:PO,) 000000 O-H-OO0O00003000000
goooogosfgooooooooooooboboboooo

0ooOo0123K-218KOTysO 100 KOO OOOOOO

“ob00bO0OOoOOr booobooo-H-oOOobOoooooo
gooooooobooooooo oooooooooor
oooooooooooooooooooooooooo
gooooboooooooooboooooobooDbooo
O0000MsH(X04)0MOK, Rb, CsOXOS, Se0 000
oo0o00b00O00000000Table 10000000
goooooo-H-oOoboOoOOOO0O0O se0q200000
ooodz200000oooooooooooboooooo

gooooooooooooobobooooooooboooo
oo00ooOooooooooob0y200000000
gooooooooooooboobooOoooooobooo
goobboOobOoOoboOoOobDOoOoDbObobUObooDbUobOo
gooooboooooooobobooooooooboooo
goooooooo
goooooooooobobooooooooboboonoooo
goooooooooooooboooooooooooo
goooooooooboooboOoOooooi1bb000oo00o0o
M:H(XO,) 00O O0O00000000000000000
gobooooooooooooaao

2. 00000

Fig.10 RbsH(Se0s),0 RbsD(Se0s),0 00000000
0D00000000S00000000000000000
D000 00000071KO000000000000
00000000000000000000000004.0
JKotmelolO0OOOOODODOO0O0O00O000R In 200
5.8JKotmolni0000000000000000000

© 2001 The Japan Society of Calorimetry and Thermal Analysis.

Netsu Sokutei 280402001



000000000M3H(X04) 000000000

Table 1 Transition temperatures in M3sH(X0O4), and
their deuterated compounds.

TusH 1 K TusP [ K
K3H(SO4)2 no 84
Rb3H(SO4)2 no 71
K3H(SeO4)2 23 104
Rb3H(S€O4)2 no 95
Cs3H(Se0s)2 53 171
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Fig.1 Molar heat capacities of RbsH(SeO.), and
Rb3D(Se04)2.)
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Fig.2 Fourier contour maps of the nuclear density for
the (110) plane around the hydrogen bond in
K3H(SeOs.), and K3D(SeOs)2.5 The inversion
center is located at the center of the map. The
H (or D) atom and the O atoms are sitting
approximately on this plane.
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