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Table S1. The reported {Nb3SiWy}-based POMs.

Polyanion oligomeric Ref Journal name

Hill et al. (2003) / Bull. Korean Chem. Soc./
{XW5(Nb02)3037} X= Si, Ge, P, As ! t::| :: :II.. ((12909;(;) ; ;:ir;cE:c:nj;

Liu et al. (2011) Inorg. Chim. Acta.

Finke et al. (1984) /  J. Am. Chem. Soc. /
{XWsNbsOao} X= Si, Ge, P, As 1 L?u et al. (2010) / Chem. Eur.J./

Liu et al. (2011) / Inorg. Chem. /

Hill et al. (1998) Inorg. Chim. Acta.
[SiW11(NbO2)03e]™ 1 Hill et al. (1994) J. Med. Chem.
[PW11NbO4o]” 1 Radkov et al. (1995)  Polyhedron
[P,W17(NbO,)0e1]” 1 Hill et al. (2001) J. Am. Chem. Soc.
[P,W17NbOs,]” 1 Hill et al. (2001) J. Am. Chem. Soc.
[P2W12(NbO2)sOse] ™ 1 Hill et al. (1997) J. Am. Chem. Soc.
[P W1sNbsOes]™ L ;(i;g;)et al. (1988) I(?]rogra;%:::.”ics/
{t:ﬁ"i“égifgézg\f;/”'\'b3052)4]18_ 1 Liu et al. (2012) Eur. J. Inorg. Chem.
[(Si2W1sNbgO75)Cr(H20)a]”
[(SizW1sNbsO75)Cr2(H20)s]* 2 Su et al. (2013) ChemPlusChem.
[(Si2W1sNbgO7s)FeCla(H20)2]™
[Si>W15 NbsO]* 5 Finke et al. (1984)/ J. Am. Chem. Soc./

Hill et al. (1999) Chem. Commun.
[SizW1s NbgO7s]"* 2 Hill et al. (2003) Inorg. Chem.
[Nb2K(H20)a(A-0-SiW9034)]” 2 Niu et al. (2012) Inorg. Chem. Commun.
[(Ge2W1sNbsO7s)Eu(H20)a] 2 Liu et al. (2012) CrystEngComm.
[H15Ge2W1gNbgOgs]”™ 2 Liu et al. (2010) Chem. Eur. J.
[{P2W1,NbsOso(NbO;)},]°" 2 Yue et al. (2014) Inorg. Chem. Commun.
[{P2W12Nbg(02)4057}2]%* 2 Niu et al. (2015) Inorg. Chem. Front.
[{P2W1Nb7063(H20)2}a{NbsO4(OH)6}** 4 Niu et al. (2015) Inorg. Chem. Front.
[{Nb4O6(OH)sH{NbgP2W12061}4]** 4 Niu et al. (2014) Inorg. Chem.
[Nb4Os(Nb3SiWo0a0)a)*” 4 IS_l Lijl Ie(::‘ctaal‘.I ‘( (2?133 y ﬁ:)grzWC lf: r?”lr.nC"ol:”ltr.ni:./
[(GesW3sNb1,0156)Eu(H,0)3]*" 4 Liu et al. (2012) CrystEngComm.
[Cs(GeWsNb30a0)a(SO4)Eus(H20)36] ™ 4 Liu et al. (2012) CrystEngComm.
[Cs2(GeWsNb3040)sEua(H20)22]"" 4 Liu et al. (2012) CrystEngComm.
[GesWssNb10166]%" 4 Liu et al. (2010) Chem. Eur. J.
[{Nb4O6(OH)sH{NbgP2W12061}4]** 4 Niu et al. (2014) Inorg. Chem.
[Nb4Oe(Nb3AngO40)4]16’ 4 Liu et al. (2011) Inorg. Chim. Acta.
{Mn15(NbsP2W1,062)6} 6 Niu et al. (2015) Chem. Eur. J.




[(GeWsNb3040)sEus.s(H20)26)™ 1D Liu et al. (2012) CrystEngComm.
[GeWoNb304oEu1 25(H20)12]> %> 2D Liu et al. (2012) CrystEngComm.

Table S2. Bond valence sum (BVS) values for the Mn center in 1. The assigned

oxidation states are highlighted in yellow background.

BVS value
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Figure S1. XPS spectrum for 1a. (The red line represents the baseline)

Table S3. BVS calculation results of all the atoms on polyanion 1. Because the BVS
value of O1W is 0.38, which is less than 0.5 and can be commonly considered to be
deprotonated. Therefore, it is shown in red to highlight this.

Atom Code Bond Valence Atom Code Bond Valence Atom Code Bond Valence

Sil 3.95 04 1.82 015 1.95
Nb1 4.87 05 1.89 016 2.00
Nb2 4.80 06 2.09 017 1.53
W1 5.94 o7 1.99 018 1.82
W2 5.85 08 1.94 019 1.93
W3 5.88 09 1.98 020 1.73

w4 6.28 010 1.52 021 1.99
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Figure S2. a) Representation of the {Mn"03(H,0)s} core in 1 highlighting the di-
protonated oxygens; b) the coordination geometric framework of the Mn ion. Mn:

orange, O: red, H>0: aqua.
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Figure S3. IR spectra of 1a, SiWsand {(NbO;)3SiWs} in the region between 4000 to

450 cm™.
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Figure S4. Cyclic voltammetry (CV) studies of 2 x 10™ M polyanion 1a and SiWsin a
pH 4 medium (0.5 M NaS0a).
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Figure S5. a) The UV spectra of 1a, SiWs and {(NbO;)3SiWs} in the region of
800-200 nm. b) The highlight of the weak absorption band at 478nm in the
visible region resulting from the d-d electron transition of Mn". The inset
figure is the enlarged drawing in the region of 400-700 nm in different
coordinates.
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Figure S6. TG-MS curve of 1a. Black line: the TG curves. Red line: the relative content of water
during the test process. Pyrolysis experiment of 1la was investigated under nitrogen
atmosphere by thermos gravimetric-mass spectrometry (TG-MS), which can identify the
possible products during the themolysis process. As shown in Fig. S6, the weight loss in the
range of 0-380 °C could be attributed to the loss of water molecules. The orange curve

represents the product of water tested by mass spectrometry during the heating process.
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Figure S7. The comparison of experimental (blue) and simulated (black) XRPD
patterns of 1a.



