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Figure S1: (a, b) SEM images of nanocrystals of 1 at different magnifications (c) EDS 

images of nanocrystals of 1 (d) PXRD patterns of microcrystals and nanocrystals.

Figure S2: EPR spectrum of 1 at ambient temperature.
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Figure S3: (a) the structure of {Mo4.55V7.45PO40}10.45 polyoxoanion (b) (H2O)0.3@ 

K6(H2O)12 cluster wherein the center H2O molecule is eclipsed by K+ ion (c) 

K6(H2O)12 cluster wherein the green ball shows the cavity of cluster in 1 (d) the 

polyoxoanion (cyan ball) and the twenty-four nearest neighboring K+ ions.

 

Figure S4: (a) Experimental PXRD pattern of microcrystals and simulated one for 1 

(b) TG and its derivative plots of 1 in 303-1068 K. 
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Figure S5: Experimental and fitted impedance spectra of 1 at the selected 

temperatures (Inset: the equivalent circuit).
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Table S1: Selected bond lengths (Å) in 1
MoV1-O1 2.412(14) K1-O3#4 2.911(15) P1-O1#1 1.57(3)
MoV1-O1#1 2.412(14) K1-O3#5 2.911(15) P1-O1#10 1.57(3)
MoV1-O2 1.894(5) K1-O3#6 2.911(15) P1-O1#11 1.57(3)
MoV1-O2#2 1.894(5) K1-O4 2.793(12) P1-O1#12 1.57(3)
MoV1-O2#1 1.894(5) K1-O4#7 2.793(12) P1-O1#13 1.57(3)
MoV1-O2#3 1.894(5) K1-O4#8 2.793(12) P1-O1#14 1.57(3)
MoV1-O3 1.599(13) K1-O4#9 2.793(12) P1-O1#15 1.57(3)
K1-O3 2.911(15) P1-O1 1.57(3)

Symmetry codes: #1 =x, -y, z; #2 = y, -z, x; #3 = y, z, x; #4 = x, y, -z+1; #5 = -x+1, -
y, -z+1; #6 = -x+1, -y, z; #7 = z, x, y; #8 = -x+1, y, -z+1; #9 = z, x, -y+1; #10 = -x, y, 
-z; #11 = -x, y, z; #12= -x, -y, z; #13 = x, y, -z; #14 = -x, -y, -z; #15 = x, -y, -z.
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Table S2: Proton-conductivity of POMs around room temperature
Compounds Conductivity

(S cm-1)
Temperatur
e / humidity

Ref.

[Sm(H2O)5(CO2CH2NH3)2][Al(OH)6Mo6O18]·10H2O 4.85 × 10-6 T = 25 °C, 
95% RH

1

[Co(H2O)8][H(H2O)2.5](HINO)4(PMo12O40) 9.0 × 10-9 T = 25 °C, 
35% RH

2

[N(CH3)4]1.5K5.5Na2[I3⊂(MoV
2O2S2)8(SeIVO3)8(OH)8]·25

H2O
6.06 × 10-4 T = 20 °C, 

97% RH
3

Na5[H7{N(CH2PO3)3}Mo6O16(OH)(H2O)4]4·18H2O 7.58 × 10-4 T = 30 °C, 
98% RH

4

[H2en]4[Ni5(OH)3(trzS)3(en)(H2O)(B-α-PW9O34)]·6H2O 4.0 × 10-7 T = 25 °C, 
98% RH

5

H7SiW9V3O40·9H2O 2.05 × 10-3 T = 18 °C, 
50% RH

6

K8Na3Li5{[Na(NO3)(H2O)]4[Al16(OH)24(H2O)8(P8W48O

184)]}·66H2O
4.2 × 10-3 T = 25 °C, 

55% RH
7

(HIm)24(NH4)20[Mo72
VIMo60

VO372(CH3COO)30(H2O)72]·
ca190H2O

1.26 × 10-6 T = 25 °C, 
50% RH

8

H[La(H2O)4]2[MnV13O38]·9NMP·17H2O 8.7 × 10-6 T = 25 °C, 
75% RH

9

H9P2W15V3O62·28H2O 3.64 × 10-2 T = 26 °C, 
75% RH

10

[La3(H2O)22][P2W15Ta3O62]·nH2O 3.24 × 10-4 T = 25 °C, 
98% RH

11

(H2en)4H2[V12B18O54(OH)6(H2O)]·11H2O 3.44 × 10-7 T = 20 °C, 
33% RH

12

H14[Na6(H2O)12]4[K42Ge8W72O272(H2O)60]·solvent 4.3 × 10-5 T = 30 °C, 
55% RH

13
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