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Experimental method:

Synthesis of Na8[HPW9O34] (PW9)1: Add 120 g of NaWO4·2H2O to 150 mL of deionized water, stir vigorously to dissolve it 

completely, and then add 3 mL of H3PO4 and 22 mL of glacial acetic acid in sequence. After vigorous stirring, the solution 

becomes turbid, and it becomes white after suction filtration. The crystal precipitation Na8[HPW9O34], the structure 

diagram of its polyacid anion is shown in Figure S1.

Figure S1. PW9 anion structure diagram.

Synthesis of Na7[PW11O39] (PW11)2: Add 72.5 g of NaWO4·2H2O and 2.84 g of Na2HPO4·2H2O to 200 mL of deionized water, 

heat the solution to 80 ~ 90°C, and adjust the pH to 4.8 with concentrated nitric acid under vigorous stirring, then 

continue to heat and evaporate about 100 mL of the solvent, then cool to room temperature and extract with 100 mL of 

acetone. Repeat the extraction until the solution no longer contains nitrate ions, and finally a white precipitate 

Na7[PW11O39] is obtained. The acid anion structure is shown in Figure S2.



Figure S2. PW11 anion structure diagram.

Synthesis of H3[PW12O40] (PW12)3: Add 25 g of NaWO4·2H2O and 4 g of Na2HPO4·2H2O to 150 mL of deionized water at 80 

~ 90°C. The solution is slightly turbid. Under vigorous stirring, add 25 mL of concentrated hydrochloric acid dropwise to 

the solution. At this time, the solution becomes clear. If the solution is light blue, add 1 to 2 drops of 3% hydrogen 

peroxide to the solution to make the solution clear. Continue heating for 30 s and then cool to room temperature. 

Transfer the solution in the beaker and a small amount of precipitated solids to a separatory funnel. Add 35 mL of ether 

to the separatory funnel for extraction, and then add 10 mL of 6 mol / L HCl for shaking. Remove the oily substance from 

the lower layer and heat it to evaporate in a water bath to obtain light yellow crystals H3[PW12O40]. The structure of the 

polyacid anion is shown in Figure S3. 

Figure S3. PW12 anion structure diagram.



Figure S4. Photograph of PW11@ZnO NWs photodetector.

Figure S5. Light transmittance of POMs@ZnO NWs device.



Figure S6. XPS full spectrum of pure ZnO NWs.

Figure S7. XPS full spectrum of PW9@ZnO NWs.



Figure S8. XPS full spectrum of PW11@ZnO NWs.

Figure S9. XPS full spectrum of PW12@ZnO NWs.



Figure S10. XPS full spectrum of pure PW9.

Figure S11. XPS full spectrum of pure PW11.



Figure S12. XPS full spectrum of pure PW12.

Figure S13. Mott-Schottky curve of PW9@ZnO NWs.



Figure S14. Mott-Schottky curve of PW12@ZnO NWs.

Figure S15. The I-t curve of the photodetector when the mass doping ratio of PW9 is 1:10 and 1:20 (spinning time 1 min).



Figure S16. I-t curve of the photodetector when the mass doping ratio of PW12 is 1:15 (spinning time 1 min).



Table S1. Comparison of characteristic parameters of ZnO-based UV PDs.

Photodetector Bias Power density

Darkcurren

t

Photocurrent

On–off 

ratio

ΔI Rise time Decay time Transparency Method Ref.

ZnO nanofibers 1 V 77.5 µW·cm−2 20 pA 6.5 µA 3.3 × 105 6.5 µA ≈100 s ≈50 s - Electrospinning 4

ZnO homojunction 

(Li-doped)

-10 V 25 mW·cm−2 3.6 µA 19.5 µA 5.4 15.9 µA - - - Hydrothermal 5

ZnO homojunction 

(Cu-doped)

-5 V 0.25 mW·cm−2 112 nA 602 nA 5.4 490 nA ≈50 s ≈200 s - CVD 6

ZnO homojunction 

(Sb-doped)

-3 V 60 mW·cm−2 28.3 µA 930 µA 33 901.7 µA 15.2 s 20.3 s - Hydrothermal 7

Ag-doped ZnO 

nanowire

- 15-20mW·cm−2 0.1 nA 5.2 nA 52 5.1 nA 1.09 s 5 s -

Electrochemical 

deposition

8

ZnO thin film–Cu 

nanowires

0 V

1 V

0.8 mW·cm−2

1 pA

30 pA

70 pA

2.95 nA

70

98

69 pA

2.95 nA

1 s

10.35 s

30 s

2 s

- Spincoating 9

ZnO-SnO2 NWs 10 V 0.45 mW·cm−2 1.7 pA 7.9 nA 4.6 × 103 7.9 nA 32.2 s 7.8 s >70% Electrospinning 10

ZnO ultraporous film 5 V 100 µW·cm−2 3.6 nA 1.2 mA 3.3 × 105 1.2 mA 250 s 150 s -

Fame spray 

pyrolysis

11

ZnO homojunction 

nanofibers

0 V 2.5 mW·cm−2 0.02 pA 0.5 nA 2.5 × 104 0.5 nA 3.9 s 4.7 s 89% Electrospinning 12

Cu-Cu2O / 

ZnO(heating)

0 V 70 mW·cm−2 3.89 ms 4.12 ms >80%

Magnetron 

sputtering

13

POMs@ZnO NWs 0 V 100 mW·cm−2 5.05 µA 28.81 µA 5.7 23.76 μA 1.32 s 2.62 s >70% Electrospinning This work



Table S2. The area under the deconvoluted subpeaks from the high-resolution O1s spectra of ZnO and PW11@ZnO.

O1 O2 Ototal

Olattice(O1/Ototal

)
OO-H(O2/Ototal) OO-H/Olattice

ZnO 8800 10000 18800 0.468 0.532 1.136

PW11@ZnO 4250 17000 21250 0.2 0.8 4
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