
1 

 

Supplementary information for 

A thermogravimetric study of thermal 
dehydration of copper hexacyanoferrate 
by means of model free kinetic analysis  
 

Ida E. Åkerblom,1 Dickson O. Ojwang,1 Jekabs Grins,1 and Gunnar 
Svensson.1* 
 

1Department of Materials and Environmental Chemistry, Arrhenius Laboratory, 
Stockholm University, SE-10691 Stockholm, Sweden 
 

Corresponding Author    

*Tel.: +08-164505; fax: +08-152187. E-mail: gunnar.svensson@mmk.su.se 

 

 
Fig. S1 

TG-MS curves for x = 1.0 recorded with the DT in N2 at a heating rate of 10 °C min-1 
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Fig. S2 

TG-MS curves for x = 0.0 recorded with the DT in air at a heating rate of 10 °C min-1 

 

 

Fig. S3 

TG-MS curves for x = 0.0 recorded with the DT in N2 at a heating rate of 10 °C min-1 

A Prussian blue (Fe[Fe(CN)6]3/4·nH2O) compound was synthesized by simultaneous 

dropwise addition of 50 mL of Fe(NO3)3.9H2O (1.6158 g, 0.004 mol; Sigma-Aldrich) and 50 

mL of K4Fe(CN)6 (0.8460 g, 0.002 mol; Sigma-Aldrich) to 25 mL of distilled water during 

constant stirring at room temperature. A dark blue precipitate formed immediately. The 

precipitate was aged for 18 h, freeze-dried and ground to fine powder for further studies. TG-

MS curves in air for the synthesized Prussian blue, Fe[Fe(CN)6]3/4·nH2O are shown in Fig. 

S4. They show that essentially all water is lost in the first mass-loss step up to  150 °C. 

 

 

 

Fig. S4 

TG-MS curves for synthesized Prussian blue, Fe[Fe(CN)6]3/4·nH2O recorded with the DT in 

air at a heating rate of 10 °C min-1 
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Fig. S5 

TG curves for x = 1.0 recorded with the DT in air and N2 at a heating rate of 10 °C min-1 

 

 

Fig. S6 

TG curves for x = 0.0 recorded with the DT in air and N2 at a heating rate of 20 °C min-1 

 

Fig. S7 

Isothermal TG curves for x = 1.0 from 40-150 °C, recorded with the DT in air 
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Fig. S8 

Conversion curves from isothermal measurements for x = 1.0 from 40-150 °C, recorded with 

the DT in air 

The shape of α vs. Ea curves give information about the kinetic scheme of the reaction 

process. At very low values of conversion, 0.05 ≤ α ≤ 0.15, a strong decreasing dependence 

of Ea on α was observed, with high values,  120 kJ mol-1, in the initial stage of the process 

(see Fig. S9). Such curves are typical for reversible endothermic processes like dehydration 

[1]. It may also be that a release of zeolitic water in initial stages facilitates the diffusion of 

the remaining water, leading to a decrease of the activation energy. For low  and high T 

(fast kinetics), the isothermal curves also suffer from the finite time it takes the 

thermobalance to equilibrate at the specified T, i.e., the mass-loss at low  takes place at 

another T than the specified one.  

 

 

Fig. S9 

Estimated activation energies, in kJ mol compound-1, for x = 1.0 as a function of conversion 

using the KAS-method. The curves were recorded using the DT. The statistical esd of the E 

values are  2-3 kJ mol compound-1. 

Fits of isothermal  curves to equation (14) are shown in Figure S10. In addition to the 

variable DT/r2, a variable t0 effecting a shift of the curve along the x-axis and a variable 0 
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effecting an elongation along the y-axis were also minimized. The minimizations were made 

by a grid-search.  

 

 

 

Fig. S10 

Fits of isothermal  curves to equation (14) for x = 1.0 at (left) 40 °C and (right) 90 °C 

 

Diffusion constants were calculated as in the following example. For x = 1.0, a DT/r2 value of 

0.003 was obtained from the fit. Using an r value of 250 Å = 2.510-6 cm, multiplication by r2 

yields DT = (310-3)( 2.510-6)2 = 18.7510-15 cm2 min-1 = 3.110-16 cm2 s-1. 
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