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S1. Printing System 
Figure S1 shows the custom made inkjet printer produced by Print3d Solutions 

(02071 Albacete, Spain). One can notice the commercial cartridge C6602A from Hewlett-
Packard (Palo Alto, CA 94304, USA) used for the deposition process. Such a cartridge has 
twelve nozzles with a diameter ≈60 µm [1]. The movements of the 3-axis system are con-
trolled by Arduino (https://www.arduino.cc/, webpage consulted the 13-9-2021) and the 
printing process (with the C6602A cartridge) by Processing© software (version 3.1.1, Pro-
cessing Foundation, Brooklyn, NY 11201, USA). The printing system allows to modify the 
speed of the layer deposition, therefore the saturation parameter of the ink. 

 
Figure S1. Printing system form Print3D Solutions with the HP C6602A commercial cartridge. 

S2. Mesoporous Powder Characterization 
For the fabrication of the 10-CGOmeso cell, mesoporous powders synthetized by hard-

template method were synthetized and characterized by an Auriga scanning electron mi-
croscope (SEM—Carl ZEISS, 73447 Oberkochen, Germany) and X-ray diffraction (XRD—
Bruker-D8 Advance equipment, Billerica, MA 01821, USA) in order to corroborate the 
presence of the mesoporous structure and its periodicity. In particular the SEM micro-
graphs of Figure S2a,b highlight the presence of the bi-continuous structure provided by 
the silica hard template with Ia3d symmetry [2,3]. Figure S2c shows the desorption incre-
mental pore area distribution obtained by Tristar II Brunauer–Emmett–Teller (BET, Mi-
cromeritics, Norcross, GA 30093, USA) analysis. Two peaks around ≈3 and ≈10 nm are 
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shown, demonstrating the presence of both the two possible structures which can be ob-
tained by the complete or partial filling of the bi-continuous channels of the KIT-6 tem-
plate [4–6]. The simultaneous presence of both structure is the most common situation 
after synthesis [7]. The BET area value measured was ≈44.7 m2 g−1. 

In Figure S2d one can observe the XRD pattern of the powders, which presents the 
typical peaks of the CGO fluorite structure. This characterization confirmed the success of 
the synthesis process of the CGO mesoporous powders. These powders were used as 
backbone layer for the 10-CGOmeso cell, with the aim to combine the automatic inkjet infil-
tration with the advantages in terms of exposed surface area of the mesoporous CGO. 

 
Figure S2. Characterization of the mesoporous CGO powder after synthesis and chemical etching 
by NaOH solution to remove the silica template. SEM micrographs a two different magnifications 
(a) and (b). Pore area measured by BET analysis (c) and XRD characterization of the powders (d). 

S3. Capacitances of R1 and R2 Contributions 
For a more detailed analysis of the different detected contributions, Figure S3 pre-

sents the capacitance values of the two ZARC elements for each cell. In particular, Figure 
S3a and Figure S3b present the relative capacitance values, C1 vs. T and C2 vs. T. The ca-
pacitance values of the Rp1C1 element (with a frequency range between 104–102 Hz) were 
comprised between 1∙10−6–5∙10−3 F cm−2. Similar contributions for LSCF-CGO electrodes 
are consistent with charge transfer phenomena [8–11]. The Rp2C2 element (101–100 Hz), was 
characterized by larger capacitance values 5∙10−4–5∙10−2 F cm−2. These frequency and ca-
pacitance values are identified with surface exchange reaction like dissociation and ad-
sorption of oxygen molecules [10,12,13]. 

Dos Santos Gomez et al. states that electrode functionalization through infiltration 
can increase capacitance values for both processes due to the increment of contact points 
between CGO and LSCF [10]. This was also revealed in the present study for the higher 
frequency contribution (C1). When considering C2, this increment of the capacitance value 
was not observed for the 10-CGOmeso cell (Figure S3b). This effect was probably correlated 
to SiO2 contamination which is due to the synthesis process of the mesoporous powder 
[14]. The contamination played a role reducing the contact point between CGO and infil-
trated LSCF [15]. 
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Figure S3. Capacitance values of R1 and R2 elements used for the fitting of the EIS spectra repre-
sented as function of temperature, here presented as C1 (a) and C2 (b). 
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