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Electrochemical cation adsorption/desorption control  
of nanoparticle film of Prussian blue type complexes 

Abstract 
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Introduction 

Experimental 

Water-dispersible Cux[Fe(CN)6] (CuHCF) nanoparticle ink 

Cs
+
 adsorption with FeHCF or CuHCF inks 
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Electrochemical adsorption/desorption of alkali metal cations with CuHCF inks 



Results and discussion 

Cs
+
 adsorption with FeHCF or CuHCF inks 

Electrochemical adsorption/desorption of Alkali metal cations with CuHCF inks 
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Table 1: Cs
+
 adsorption with FeHCF and CuHCF inks 









Sample 
Initial pH/ 

acid concentration (M) 
Cs initial concentration 

(ppb) 
Cs final concentration 

(ppb) 
Kd 

FeHCF 

pH 4.70 96.95 0.000  > 1 000 

pH 2.25 95.98 0.000  > 1 000 

pH 1.25 95.01 0.000  > 1 000 

0.1 M 101.29 0.000  > 1 000 

0.2 M 95.54 0.000  > 1 000 

0.5 M 101.43 0.000  > 1 000 

CuHCF 

pH 7.00 9.24 0.018  10 207 

pH 2.25 9.79 0.012  16 689 

pH 1.25 10.37 -0.027  >10 000 

0.1 M 9.59 0.010  19 195 

0.2 M 9.93 0.001  149 506 

0.5 M 9.40 0.030  6 268 
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Figure 1: CV (top) and EQCM (bottom) measurements of CuHCF thin film 

The vertical axis of EQCM was transformed from frequency to mass change (D mass). Scan rate  
was 20 mV/sec. The arrows mean +0.30, +0.80 and +1.20 V, which are explained in Table 2. 

Figure 2: CV measurement of NiHCF thin film 

The curves here were 10
th
 cycle data. Scan rate was 20 mV/sec. 
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Table 2: Atomic ratio of CuHCF films with SEM-EDX 

The ratio is normalised by Fe atom 

 Initial composition +0.3 V +0.8 V +1.2 V 

Fe 1 1 1 1 

Cu 1.8 (1) 1.7 (1) 1.8 (1) 1.7 (1) 

Na 1.1 (2) 0.30 (1) 0.0 0.0 

K 0.30 (5) 0.41 (5) 0.21 (10) 0.16 (2) 

Cs – 1.09 (10) 0.82 (6) 0.31 (2) 
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