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For Copper: A Unique Behaviour within Prussian Blue Analogues
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INTRODUCTION

In Prussian blue (PB) analogues the 3D framework is 6
formed by practically linear T-N-C-M-C-N-T- chains, and the
solids crystallize with a cubic unit cell where the metal cen- . 31
ters (M, T) are found with octahedral coordination. In that ]
framework the T-N-C-M-C-N-T chain length coincides with
the unit cell edge (a). Within PB analogues for copper devia-
tion from the usual regularities in the materials properties are
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observed, among them: the smallest cell edge, an extremely 29 | & Lh,Co,
low dehydration temperature, the largest metal-metal electron ] Oy M, o8,
loud overlapping, the highest affinity for the lddsorption " ¢ ou,n, Co,
clou pping, g Yy e pton, ® MngCa,

and a well ordered system of vacancies [1-4]. Within divalent 04
transition metals octahedral compounds for the copper ion a 0 100 200 300 400 500 @00 700 800

non cubic structure due to the Jahn-Teller effect for the cop- _——

per (2+) ion is usually observed. However, with the excep- '

tion of M = Pt, which crystallizes with a tetragonal unit cell,

the remaining copper PB analogues show cubic structure. Aff/G- 1: Hydrogen adsorption isotherms at 75 K for the series
these features stimulated a detailed structural study in that s&t8-xMnx[CO(CN)s]2 and Cu[Ir(CN)el2

ries of copper compounds from magnetic measurements, and

HR-XRD, Méssbauer, IR, TG andadsorption data. The
obtained results are herein summarized. 20
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The following compositions involving copper were < 8l
prepared using previously reported procedures [1- § I i
4]: Cw[M(CN)glo.yH,O with M = Fd'', cd", Ir''; £ 4l ¢ ‘
Cuz_xMny[Co(CN)]2.yH20O with x = 0, 0.7, 1.4, 3; and - L‘ H dkl h ‘ ‘
Cu[Pt(CN)].yH20. HR-XRD data in the 12-300 K tem- 0 J |
perature range were recorded at XPD-10B beam line of the i e '

LNLS synchrotron radiation facility. Details on the remaining 20 40 60 80 100
characterization techniques used are provided elsewhere 20(°)

[1-4]. The crystal structures refinement was carried out using

the Rietveld method. FIG. 2: Experimental XRD powder patterns and the calculated and

difference profiles obtained from the Rietveld refinement of the crys-
tal structure for Cu[Pt(CN).yH20

RESULTS AND DISCUSSION

The series CsIM(CN)g]2.yH20 and metals (Cu, Mn) are randomly distributed on the cavity
Cuz_xMny[Co(CN)]2.yH20 form porous solids with a surface. The unique behavior for copper within porous PB
cavity size of about 8.5 A diameter, due to the presence ofinalogues is attributed to the ability of the copper atom
systematic vacancies for the building block, [M(GN) At located at the cavity surface to receive charge from the CN
the cavity surface six T metal centers with an unsaturatetigand in order to reach an electronic configuration close
coordination sphere, in the anhydrous phase, are available 3d'°. Such ability is complemented by the trend of the
For the mixed series the variation of the unit cell edge (a)CN ligand to donate charge to the metal through tlme 5
shows a positive linear correlation with the amount of Mnorbital which has certain anti-bonding character [1]. These
atoms (x) in the formula unit [4]. This behavior correspondscombined effects leads to a pronounced overlapping between
to a solid solution formation and this indicates that the twoM and Cu atoms electron clouds and this explains the high
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