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Fig. S1. The reactor set-up for oxygen evolution experiment from aqueous solution in the
presence of (NH,;).Ce(NO3)s (Ce(1V)) and catalyst.
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Fig. S2 IR spectra of the Amorphous manganese oxide-coated montmorillonite, clay (a), clay with
manganese content of 3.0 wt % (b) and clay with manganese content of 5.0 % prepared at 100 (c), 300
(d), 400 (e) and 700 °C (f).
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Fig. S3 SEM images of manganese oxides on clay with manganese content of 5.0 % (a-d).
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Fig. S4. TEM images of manganese oxides on clay with manganese content of manganese: 5% (a-d).
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Table S1 The rate of water oxidation by the various manganese oxides as catalysts for water oxidation.

a: mmol O,/ mol Mn

Compound Oxidant TOF? References
Nano scale Ce(IV) 2.62 1
manganese oxide
within NaY zeolite
Layereq manganese- Ce(IV) 29 2
calcium oxide
Layered manganese-
aluminium or zinc Ce(lV) 1.1 3
oxide
CaMn,04.H,O Ce(lV) 0.54 4
Amorphous Ru(bpy)s> 0.06
Manganese
Ce(lV) 0.52 5
Oxides
CaMn,0,.4H,0 Ce(IV) 0.32 4
Mn oxide 3+
nanoclusters Ru(bpy)s 0.28 6
Manganese oxide- Ce(IV) 0.22 This Work
coated
montmorillonite
Nano-sized a- Ce(IV) 0.15 7
Mn,O4
Octahedral Ru(bpy)s>* 0.11
Molecular Sieves 5
Ce(IV) 0.05
MnO; (colloid) Ce(lV) 0.09 8
a-MnO, 3+
nanowires Ru(bpy)s 0.059 9
CaMn304 Ce(IV) 0.046 10
CaMn,0g Ce(lV) 0.035 10
a-MnO, 3+
nanotubes Ru(bpy)s 0.035 9
Mn,04 Ce(lV) 0.027 4
B-MnO, 3+
nanowires Ru(bpy)s 0.02 9
Ca,Mn;0g Ce(lV) 0.016 11
CaMnO; Ce(lV) 0.012 11
Nano-sized A-MnO, | Ru(bpy)s** 0.03 12
Bulk a-MnO, Ru(bpy)s>* 0.01 9
Mn Complexes Ce(lV) 0.01-0.6 12-14
PSII sunlight | 100430 15

13




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2012

References:

1 M. M. Najafpour, B. Pashaei, Dalton Trans., 41, 2012, 10156.

2 M. M. Najafpour, S. Nayeri and B. Pashaei, Dalton Trans., 40, 2011, 9374.

3 M. M. Najafpour, B. Pashaei and S. Nayeri, Dalton Trans., 2012, 41, 7134.

4 M. M. Najafpour, T. Ehrenberg, M. Wiechen and P. Kurz, Angew. Chem., Int. Ed., 2010, 49,
2233.

5 A. lyer, J. Del-Pilar, C. Kithongo King'ondu, E. Kissel, H. Fabian Garces, H. Huang, A. M. El-
Sawy, P. K. Dutta and S. L. Suib, J. Phys. Chem. C, 2012, 116, 6474.

6 Y. Okuno, O. Yonemitsu and Y. Chiba, Chem. Lett., 1983, 815.

7 M. M. Najafpour, F. Rahimi, M. Amini, S. Nayeri and M. Bagherzadeh, Dalton Trans., 2012,
doi: C2DT30553D.

8 M. M. Najafpour, Dalton Trans., 2011, 40, 3805.

9 V. B. R. Boppana and F. Jiao, Chem. Commun., 2011, 47, 8973.

10. M. M. Najafpour, Dalton Trans., 2011, 40, 3793.

11 M. M. Najafpour, S. Nayeri and B. Pashaei, Dalton Trans., 2012, 41, 4799-4805.

12 D. M. Robinson, Y. B. Go, M. Greenblatt and G. C. Dismukes, J. Am. Chem. Soc., 2010, 132, 11467.
13 C. W. Cady, R. H. Crabtree and G. W. Brudvig, Coord. Chem. Rev., 2008, 252, 444.

14 R. Ramaraj, A. Kira and M. Kaneko, Angew. Chem., 1986, 98, 824.

15 G. C. Dismukes, R. Brimblecombe, G. A. N. Felton, R. S. Pryadun, J. E. Sheats, L. Spiccia,
G. F. Swiegers, Acc Chem Res, 2009, 42, 1935.

14



