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Table S1 Rietveld refinement result for MnMo-CCP. The structure is almost isomorphous to 

[Mn(H2O)][Mn(HCOO)2/3(H2O)2/3]3/4[W(CN)8]·H2O (T.-W. Wang, et al., Inorg. Chem., (2010) 49, 

7756.). The atomic coordinates and isotropic displacement factor for C4, O1, O1w, O2w, O3w and 

O4w were not refined, because formic acid and water coordinating to Mn are strongly disordered.  
 

Atom g x y z Beq / Å
2 

Mo 1.0 0.0 0.0 0.13761(8) 1.65(5) 

C1 1.0 0.8054(5) = x 0.1577(3) 3.0(1) 

C2 0.375 0.787(1) 0.040(2) 0.0786(3) = Beq(C1) 

C3 1.0 0.0 0.0 0.2143(3) = Beq(C1) 

N1 1.0 0.7015(4) = x 0.1679(2) 3.0(1) 

N2 0.375 0.6714(8) 0.067(2) 0.0535(3) = Beq(N1) 

N3 1.0 0.0 0.0 0.2536(2) = Beq(N1) 

C4 0.25 0.313 0.313 0.0 1.0 

Mn1 0.375 0.5 0.0550(6) 0.0 1.9(1) 

Mn2 1.0 0.0 0.0 0.3267(1) 1.37(8) 

O1 0.25 0.5 0.695 0.0 1.0 

O1w 1.0 0.0 0.0 0.4099 2.0 

O2w 0.25 0.5 0.758 0.0 2.0 

O3w 0.54(1) 0.5 0.0 0.25 2.0 

O4w 0.13(1) 0.5 0.5 0.021(3) 2.0 

Space group: I4/mmm 

a = 7.5739(2) Å, c = 28.8274(7) Å, V = 1653.7(7) Å3 

Re = 2.34%, Rwp = 3.74%, Rp = 2.75%, S = 1.60, RBragg = 1.85% 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1 SEM image for MnMo-CCP. The scale bar is 200 nm. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2 FT-IR spectra for K4[Mo(CN)8], Cs3[Mo(CN)8], MnMo-CCP, Li0.7(MnMo-CCP) and 

Na0.7(MnMo-CCP). Absorption peaks are assigned to the CN stretching modes. 
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Figure S3 Typical time dependence of the cell voltage and applied current during the insertion of 

Li-ions by the GITT. 
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Figure S4 dx/dE vs. E plot of LixMnMo-CCP and NaxMnMo-CCP.  
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Figure S5 Ex situ XRD patterns measured during Li-ion insertion/extraction. 
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Figure S6 The DFT calculated spin density for all possible Mn-Mo pairs from MnMo-CCP. The blue 

and green densities correspond to positive and negative spins, respectively.  
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Figure S7 (a) χT vs. T plot of MnMo-CCP (black), Li0.7(MnMo-CCP) (blue), and Li0(MnMo-CCP) 

(red), (b) χT vs. T plot of MnMo-CCP (black), Na0.67(MnMo-CCP) (blue), and Na0(MnMo-CCP) 

(red). 
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Figure S8 (a) Potential profile during Li-ion and Na-ion insertion/extraction in MnMo-CCP at 

constant specific current of 10 mA/g. (b) cycle stability of MnMo-CCP for Li-ion and Na-ion 

insertion/extraction. 
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