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Fig. S1. The cell parameters of the as-prepared (i) BayCap79Mng16Nb1.0sO560; (i)

Ba,Cag 79Feo.16Nb1050568;  (iii)  BayCag79C00.16Nb1.0s0s561;  (iv)  BaxCage7Mng33NDbOs ss; (v)
BaZCa0,67Feo,33NbO5_65; (VI) Bazcao,67C00,33Nb05_53; (VII) Bazcaong no_5Nbo,7lo5_og; (VIII)
Ba,Cag 79Feo.sNbg 7105 35; (iX) Ba,Cag.79C005Nbg 7105 10.
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Fig. S2. Rietvled refinement of (a) Ba,Cag 79Mng.16Nb1.050s560 (1); (b) BayCap79Feo.16Nb1.050565 (ii); (C)
BayCag.79C00.16ND1.050s 61 (iii), (d) BaxCaos7Mno33NbOs s5(iv);
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(e) B&2C30,57Feo,33NbO5,66 (V) and (f)

Ba,Cag 67C00.33NbOs 53 (Vi), after explored in 5000 ppm H,S/H, at 600 °C for 12h.
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Fig. S3. Scanning electron microscopy (SEM) images of the representative as-prepared samples (A)
Ba,Cag79Mng.16ND1050560;  (B)  BaxCao79F€0.16Nb1.0sOs68;  (C)  BaxCap79C00.16ND1050561, (D)
Ba,Cap 67Mno33NbOs 55, (E) BaxCagsrFepssNbOsg6; and (F) BayCags7C00.33NbOs 53, after explored in
5000 ppm H,S/H, at 600 °C for 12h.
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Fig. S4. The electrochemical impedance spectra of (a) BaxCap79Mngi1sNb1osOse0 (i),
Ba,Cap 67Mno33NbOs 55  (iv) and BayCag79MnosNbo 710500 (Vvii), in air at 760 °C; (b)

Bazca()ngOo,lsNb1,0505,61(iii),' B&2C30,67C00,33Nb05,53 (VI) and Bazca()ngOo,sNbo,7105,10 (iX), in air at
765 °C and (c) Ba,Cag7Feq.33NbOs 66 (V) in air, wet air, dry H, and wet H, at 400 °C.



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

18P & & ©109 9

2L THL T A |
Q @A
i “q LT
= sl 5. S
) e .
© .
24t o.. |
o (vii)inair (0.82eV) .
5t o (vii)inair (0.41eV)  O-. -
- A (ix) inair (0.34eV) o

08 10 12 14 16 18
1000/T (K1)

Flg S5. The Arrhenius plOt of Bazcao_79Mno_5Nbo,7105_09 (VII), Bazcao_79FEO_5Nbo_7105,09 (VIII) and
Ba,Cag.79C005Nb0.7105.09 (iX) in air.
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Table S1. The EDX analysis of the as-prepared (i-ix) Bay(Cai-x.yMxNby)(Nbi,M;)O¢.s where M = Mn,

Fe, Co.
Compounds Cations  Experimental (As-prepared) Theoretical

Ba,Cag.79Mng 16Nb1 050560 Ba 10.66 12.5
Ca 3.76 4,94
Nb 7.73 6.56

Mn 1 1
Ba,Cag 79F€0.16Nb1.0505 68 Ba 12.16 125
Ca 4.47 4,94
Nb 6.47 6.56

Fe 1 1
Ba,Cap 79C00.16Nb1 050561 Ba 10.96 125
Ca 4.27 4.94
Nb 7.27 6.56

Co 1 1
Bazcao_67Mno,33NbO5_55 Ba 6.94 6.06
Ca 1.96 2.03
Nb 5.05 3.03

Mn 1 1
B&zC&o,mFQo_gngOs,ss Ba 6.60 6.06
Ca 2.04 2.03
Nb 3.01 3.03

Fe 1 1
Ba,Cag 67C00.33NbOs 53 Ba 6.72 6.06
Ca 1.94 2.03
Nb 4.01 3.03

Co 1 1

Ba,Cap 79MngsNDbg 710509 Ba 3.76 4
Ca 1.29 1.58
Nb 2.33 142

Mn 1 1

Ba,Cag 79Fe05Nbg 710535 Ba 414 4
Ca 1.50 1.58
Nb 13 142

Fe 1 1

Ba,Cag 79C0ogsN b0,7105,10 Ba 455 4
Ca 151 1.58
Nb 2.19 142

Co 1 1
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Table S2. The cell parameters of the as-prepared (i) Ba,Ca;,,Mn, Nb O, (ii)
Ba2ca0.79FeO.16Nb1.0505.68; (“I) Ba2ca0.79C00.16Nb1.0505.61’ (IV) Ba2ca0.67MnO.33NbOS.55; (V)

Ba,Ca, .,Fe, ;,NbO, .. and (vi) Ba,Ca,,,Co, ;,NbO, ., after heat treatment in 5000 ppm H,S/H, at 600

°C for 12 h.
Compounds Cell parameters
As-prepared 5000 ppm H,S/H, at 600°C
Ba,Cag 70M no_lsNb1_0505_6o 8.4135(5) A 8.420 (1) A
Ba,Cag.79F€0.16ND1.0505 68 8.4146(2) A 8.4341(9) A
Ba,Cag70C0016ND10sOs561  8.4138 (3) A 8.4231(5) A
BaZCao_67Mno_33Nb05_55 83963(7) A 8.3940(7) A
Bazcao_67Feo_33NbO5,66 8.3750(2) A 83956(8) A
Ba,Cayg,67C00.33NbOs 53 8.3846(3) A 8.3955(6) A

Table S3. The EDX analysis of the as-prepared Ba;CajxyMx+:Nb17+yO65 (M = Mn, Fe and Co) after
heat treatment in 5000 ppm H,S/H, at 600 °C for 12 h.

(1) Ba2Cao.79Mng 16NDb1.0s0s 60; (i) BaCao 79F€0.16Nb1.0s05 68; (iii) BazCag 79C00.16ND1.0505 61

M (i) Mn (ii) Fe (iiii) Co
SK 0.08 0.42 0.0
CaK 1.00 1.00 1.00
Ba L 2.98 3.29 2.60
Nb L 1.29 1.45 1.36
M K 0.26 0.52 0.35

(iv) BayCag 67Mng 33NbOs 55; (V) BaxCag 67F€0.33NbOs 66; (Vi) BaxCap67C00.33NbOs 53

M (iv) Mn (v) Fe (vi) Co
SK 0.00 0.07 0.00
CaK 1.00 1.00 1.00
BalL 3.46 2.75 3.68
Nb L 2.05 1.55 1.98

MK 0.36 0.04 0.54




