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Fig. S1 The TEM image of WOj3-0.5H,0 hollow spheres obtained at 45 mM urea before 300 °C
calcination in air atmosphere.
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Fig. S2 The XRD pattern of WO; 0.5H,0 hollow spheres without calcination at 300 Cin air
atmosphere.
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Fig. S3 Catalytic oxidation of benzyl alcohol on WO; 0.5H,O hollow spheres with different

solvents.

Retention time

1.138 min: Methanol; 1.172 min: Ethanol,;
Acetonitrile; 1.357 min: Ethyl acetate; 1.643 min: Acetal; 2.318 min: Anisole; 2.463
min: Benzaldehyde; 2.677 min: Benzyl alcohol; 2.833 min: Methyl benzoate; 2.873
min: Benzaldehyde dimethylacetal; 3.012 min: Benzoic acid; 3.137 min: Ethyl

benzoate; 3.237 min: 3-Benzyloxy 2-butanol.

1.197 min: Acetone;

1.210 min:
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Fig. S4 The O 1s binding energy of WO; 0.5H,0 hollow spheres (a) and c-WO; (b).

Tab. S1 The performance comparison of WO; 0.5H,0 hollow spheres and reported catalysts in
catalytic oxidation of benzyl alcohol to benzaldehyde

samples BET Catalyst BzOH n(H,0,) / T t Con. (%) Sel. (%) TOF (BzH) Reference
(m?-g™") (mg) (mmol) n(BzOH) °C) (h) (BzOH) (BzH) (mmol-m2-h)
MOR-HN 455.4 500 135 1:1 90 4 99.9 99.8 0.148 [1]
25ZSM(AT-0.5) 268 1000 99 1.3:1 90 4 52.0 70.0 0.034 [2]
20HPW/CeO, 26.0 800 50 2:1 110 4 94.0 98.2 0.555 [3]
Cr(salen)/MCM-41 680.0 250 50 2.5:1 50 4 52.5 99.0 0.038 [4]
Fe;04-AIP 31.3 200 40 2:1 100 1.5 40.0 85.0 1.448 [5]
Fe;04,-ECH-P-3g 28.0 200 40 2:1 100 1.5 39.2 84.8 1.572 [6]
Au/TS-1(0.3%) 372.0 300 29 1.3:1 80 24 79.0 75.0 0.06 [71
SIL-FeCl; 309.1 200 28.8 4:1 90 6 65.2 63.0 0.032 [8]
sulfated Ti-SBA- 594.0 500 10 4:1 60 2 62.0 96.0 0.010 9]
15(10)

RHAC-CoPor 114.0 80 10 1.5:1 70 5 97.1 97.7 0.208 [10]
Ti(SO,4)/GOF 119.8 400 6.5 3:1 75 4 91.3 99.0 0.031 [11]
WO;-0.5H,0 hollow 13.8 30 2 3:1 80 10 99.2 99.0 0.474 This work

spheres

®BzOH: benzyl alcohol; BzH: benzaldehyde
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Fig. S5 (a) The conversion of five reactions on WO; 0.5H,0 hollow spheres. (b) The SEM image

of WO; 0.5H,0 hollow spheres after the fifth reaction.
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