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Effect of hydrofluoric acid on morphology and
wettability of micro-nano ZnO powders
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Abstract: Several kinds of micro-nano ZnO powders with different morphologies and wettabilities were prepared by
low-temperature solution method, based on the control of hydrofluoric acid (HF) additives. The results reveal that both
the morphology and the wettability change with the quantity of HF adding in the reaction solution; when the quantity of
HF increases, the morphology of ZnO changes from “rod”, “sphere” and “flower” to “wire”, and the corresponding water
contact angle increases. When 5% HF of 400 pL is added into the 40 mL reaction solution, the morphology of ZnO
demonstrates a microsphere with sub-nanostructures, whose surface shows superhydrophobic properties. In addition, all

the wettabilities of the ZnO powders with different structures can be reversibly switched circularly by alternation of VUV

irradiation, dark storage.
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Fig.1 SEM images of ZnO with micro-nanostructure under different HF addition and representative energy diffraction spectrum: (a)

0; (b) 150 pL; (c) 400 mL; (d) 1 200 pL; (e) 1 700 pL; (f) Representative energy diffraction spectrum 400 pL. (Inserts of Fig.1 (a)

e

and (b): schematic images; Inserts of Fig.1 (c) and (d): high magnification images)

&1 HF AR KA ZnO TEH
Table 1 Summary of ZnO morphology results and corresponding to HF additions

Sample No. addi tlif)ljls L pH value after HF adding Morphology of ZnO Cosrgal\s/}) ?;iigii to
1 0 6.6 Sub-micro-rods with aspect ratio of 6-10 Fig.1(a)
2 150 59 Micro-rods with aspect ratio of 1 Fig.1(b)
3 400 5.6 Micro-spheres with sub-nanostructures Fig.1(c)
4 1200 45 Radiate-like ﬂoYvers composed of micro-rods Fig.1(d)
with equal length
5 1700 4.1 Micro-rods with aspect ratio larger than 50 Fig.1(e)

FEdl AL By C. D FTE 3555 N B 1(a)s (b)s (¢)s (d)  3d 150 °C, RISLAS BoR T M /KRFIE 55 0 BRIK) 2,
Fi(e). HEALAEH, Bl HF ISR, & 2 HF [N E/NT 150 uL 8K F 1700 uL I}, ZnO
FIIESALEH ZnO /K E il AR R3S ;>4 ZnO 1) WIS A — Y5 R (o i LI 1@ 1 (e)), (HIX
JESAL N e (FEM C)JF, ZnO RIMFIKZEMAE AR IR A B BT Jr 4l 2
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Fig.2 Water contact angles of ZnO with micro-nanostructures
under different HF additions: Samples A, B, C, D and E
corresponding to (a), (b), (c), (d) and (e) in Fig.1, respectively
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Fig.3 Optical graphs of water drops on surfaces of ZnO with

micro-nanostructures under different HF additions: (a), (b), (c),
(d) and (e) corresponding to samples A, B, C, D and E in Fig.2
or (a), (b), (c), (d) and (e) in Fig.1, respectively
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Fig.4 Representative optical graphs of water drop on surface

of ZnO with micro-nanostructure to demonstrate reversible
wettability: (a) Alternation of VUV irradiation, water contact

angle 151°; (b) Dark storage, water contact angle 0°
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