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ABSTRACT

Na and K ion batteries are 
necessary for the development 
of renewable energy and 
storage. Na and K are more 
abundant than Li and can have 
a more sustainable supply. 
Developing electrodes which 
are as efficient as Li batteries is 
essential. 

MOTIVATION

Prussian Blue (PB) and Prussian 
White (PW) potentially could 
be used as a high capacity, long 
cycle life positive electrode in 
Na or K ion batteries. Having a 
reliable synthesis method is 
essential for the development 
of these materials. 

METHODS

Na4Fe(CN)6 (or

K3Fe(CN)6, 

K4Fe(CN)6), 

FeCl2.4H2O, water 

(1:1:excess). 

Stirred 

80°C 

for 1h 

or 4h.

Put in 

hydrothermal 

vessel 80°C 

overnight.

Centrifuged 1000rpm 

40 minutes.

Put in vacuum 

oven 80 °C 

overnight.

Ground up 

samples.

Na4Fe(CN)6, 

ascorbic acid, 

HCl (1:2:16 

ratio).

Evaporated off 

the water.

Reacted with 

acetone and 

sodium borohydride 

(excess).

Dried and 

transferred to 

glove box.

X-RAY DIFFRACTION AND TGA DATA

- Na-PB and K-PB were 

synthesised. 

- Samples contained NaCl 

and Fe2O3, or KCl impurity. 

KCl almost negligible 

quantity.

- Using HCl and ascorbic acid 

starting reagents had lower 

intensity for the impurities. 

  The TGA data 
shows a weight 
fluctuation of 
3%, indicating a 
stable phase 
with only a 
small loss of 
water.

CYCLING AND SEM DATA

Na-PB has a max capacity of 93mAh/g 

and gradually decreases in capacity 

before settling at 50mAh/g. K-PB only 

has a max capacity of 37mAh/g. 

Primarily this is due to the delamination 

of the electrodes. The materials are 

phase stable. 

The SEM for K-PB shows 1-2% Cl impurity in the samples. The 
particle size is small (5µm  - 20µm) indicating the formation of 
nanoparticles. The diagrams below show K-PB at 50µm, 20µm and 
10µm respectively.

PRUSSIAN WHITE

PW is air sensitive and 

oxidised back to PB when left 

in air. Synthesis under N2(g) 

was more successful, but 

there was a large NaCl 

impurity. K-PB did not react 

with the reducing reagent. 

NEXT STEPS
- Repeat the electrochemical tests 

for the K-PB. 

- Investigate more methods for PW 

synthesis and perform 

electrochemical tests on it.  
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CONCLUSIONS

- Co – precipitation method works best with 

FeCl2.4H2O and H2O, which are therefore 

better starting reagents than HCl and ascorbic 

acid.

- Co – precipitation method does require 

repeated washing.

- Synthesis under 8mmol gives a poor yield.

- K4Fe(CN)6 is a better starting reagent than 

K3Fe(CN)6 for K PB synthesis.

- PW is air sensitive and can only be 

synthesised using Na PB as the starting 

reagent in an inert atmosphere.
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