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Brownmillerite-type Ba,In,O: is a high-temperature proton conductor with mixed ionic-electronic conductivity. It shows a yellow
colorl!l and band gap of E. = 2.9 eV?l. These electronic and optical properties imply an application as oxygen transport membrane and
photocatalyst for CO, reduction. Partial substitution of Cr3* for In3* allows a band gap reduction together with crystal structure changes
crucial for the efficiency of the photocatalytic reaction®! and the oxygen permeation performance of the ceramic membranel*.

Oxygen Transport Membranes Photocatalytic CO, Reduction

The partial substitution of Cr3* for In3* causes O vacancy disorder34  Ba,In,_Cr, O. is able to convert CO, in presence of H, and UV/Vis.
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Rietveld refinements of synchrotron diffraction data of Ba,In,_Cr,O.: orthorhombic (Ibm2) Ba,In,O. (left), tetragonal (/4cm) §
Ba,In, ;cCr,,s0 (Middle), and changing of full width at half maximum (FWHM) for 3 representative reflections (right) [4]. _EE T - @
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Band gap of Ba,In,_ Cr,O.: Optical absorbtion spectra of (1) Ba,In; 4cCrq0,0s, (2) Ba,In, 4,Crys0s, (3) Ba,lng goCrq 1,0, (4)

Ba,In, 4,Cry160:, (5) Ba,Ing oCrg400s, (6) Ba,lng ,oCroe0Os (left), and calculated electronic band structure of Ba,In,0. and
Ba,Cr, 5:Cr,,:0; green = Ba, pink = In, blue = Cr, red = O (right) [5]. XRD data of Ba,In, ,,Cr, ;05 showed the presence of small
oxygen £/ \4\ enhanced ® quantities of BaCrO,.
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4.56 Photocatalytic conversion of CO, in presence of H,: Conversion upon Hg lamp
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irradiation (A £ 578 nm) increases due to an narrowing of the band gap by Cr
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substitution. BET active surface area of Ba,In,_Cr,O¢ is by a factor of about 250
smaller than for P-25 [5].
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Structural changes of Ba,In, Cr O. and their effect on oxygen permeation flux J(0,): orthorhombic (/bm2) Ba,In,O. (left), Soft Chemistry Synthesis Reaction Protocol

tetragonal (/4cm) Ba,In, ,cCr,,:0: (middle), and temperature and composition dependent oxygen permeation flux J(O,) together

Precursors for Soft Chemistry: Ba(NO;),, In(NO;); -y H,0, Cr(NO;), -9 H,0

— CA route: Only citric acid (CA) as chelating agent or PD route: Additionally, 2,6-Pyridinedicarboxylic acid (2,6-pydc),
2,6-diaminopyridine (2,6-pyda) and polyethylene glycol (PEG) for complexation process

- Wet chemistry: (i) Mixing, (ii) polyesterification, (iii) subsequent calcination at different temperatures

with photos of sintered membranes of Ba,In,O¢ (a), Ba,In, ¢Cr,,0: (b), and Ba,In, ,:Cr,,:Oc (c) (right) [4].
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DRS measurements of CA (left) & PD (middle) route samples calcined at 1173 K, 1273 K, 1373 K, and 1473 K, respectively [6].
Photocatalytic CO, conversion (right): CA shows higher activity then solid state samples (for short time); PD shows no activity [6].

O+ CO CO T In,0;, BaCO,;, and chromium oxide (a). This

allows for a material reformation upon
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