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Fig. 1 Observation equipments of electrolytic bubble
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Fig. 2 Analysis procedure of bubblephotos: (a) Raw photo; (b) Photo with color separation; (c¢) Photo with data statistics
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Fig. 3 SEM images of nickel electrode with etching and modification
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Fig. 4 Images of continuous dynamic contact angle for strong hydrophilic electrode material
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Table 1

treatment and fluorosilane modification

Surface wettability of nickel electrodes with etching

Treatment type Acid etching Modified after etching

0 89° 135°

10 t=8.0 147°

15 t=5.4 148°

Etching time 20 1=1.0 148°

25 t=0.5 154°

30 1=0.2 155°
Where, “°” is the equilibrium contact angle measured by static contact
angle mode, and “¢ =" is the spreading time measured by dynamic contact an-

gle measurement mode ,
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Fig. 5 Characteristics of hydrogen bubble produced by nickel e-
lectrode electrolysis bubble diameter
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Fig. 7 Characteristics of hydrogen bubble produced by nickel electrode electrolysis: (a) Concentration; (b) Rise velocity
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Abstract; This paper studied the influence of porous nickel cathode microstructure and wettability on the characteristics of
electrolytic hydrogen bubbles in the electroflotation. The porous nickel electrode was treated by acid etching and surface
modification of fluorosilane. The influence of the microstructure and wettability of the treated porous nickel cathode on the
size, concentration and rising speed of hydrogen bubble was investigated. The results show that acid etching can improve
the surface roughness of porous nickel cathode materials and increase the cracks and pores produced by etching Ni parti-
cles. The hydrophilicity of the porous nickel cathode has been increased significantly after acid etching, and the surface
hydrophilicity also has been increased with the continuation etching. The fluorosilane modification can increase the hydro-
phobicity of the electrode surface, and the fluorosilane modification become more significant after the etching pretreatment
of the electrode. the more hydrophilic the electrode surface, the smaller in size, the higher in concentration and accumula-
tion the produced hydrogen bubble, and vice versa. In the scale range of the hydrogen bubble produced on the porous
nickel cathode, the rising speed of bubble is linearly related to the size. The larger the bubble size becomes, the quicker
the rising speed increases.
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