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Mass analysis 
We measured the mass change upon the transformation from copper to 

CuHCFe using microbalance (XP26, Mettler Toledo). There was 106 μg 
increment when 2 cm (width) × 1 cm (length) × and 20 nm (thickness) of copper 
film was dipped into a ferricyanide solution. From the dimension, the mass of 
copper film is 35.84 μg and the mole of copper film is 0.564 μmol. The molecular 
weight of hexacyanoferrate (Fe(CN)6) is 211.95 g/mol. Theoretical weight 
increment after transforming is 119.5 μg (0.564 μmol × 211.95 g/mol). We think 
that the different between measured and theoretical values comes from 
measurement error and incorrect dimension of film. The actual copper film 
should be smaller than 2 cm (width) × 1 cm (length) because we cut the copper 
deposited glass using a blading saw (ADT 7120, Advanced Dicing 
Technologies). The mass analysis verifies the transforming CuHCFe film from 
copper. 

 
Figure S1. CV curves of the CuHCFe thin film and CuHCFe powder synthesized by co-precipitation: (a) 1 M 
NaCl and (b) 1 M KCl. 



 
Figure S2. Optical microscope images of patterned CuHCFe film: (a) dot, (b) line, and (c) letter of CuHCFe. 
Scale bar: 100 μm. (d) CV curve of dot-patterned CuHCFe film in 1 M NaCl. 

 

 
Figure S3. Specific capacity of a CuHCFe thin film in 1 M NaCl electrolyte and fitted curve. f(V) was a 
polynomial of degree 5 because polynomials of degree up to 4 were unable to represent the data at the end of 
the graph well. The error caused large difference of calculated current. In here, f(V) is -
574.69*V^5+2273.8*V^4-3407.3*V^3+2404.3*V^2-773.67*V+82.72. 



 
Figure S4. Calculated conductivity (𝜎଴ ∙ |𝜕𝐶/𝜕𝑥|) along x-axis. 

 


