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Abstract Herein, (super) hydrophobic/(super) hydrophilic aluminum membranes were fabricated by nanosecond
fiber laser processing combined with surfactant control. Further, the wettability and fog collection characteristics of
the fabricated (super) hydrophobic/(super) hydrophilic aluminum membranes were studied. First, a microporous
array was fabricated on 35-pm-thick aluminum foil using the nanosecond fiber laser drilling technology. Then, the
bottom surface of the aluminum membrane was sprayed with Glaco coating reagent two-three times. Hydrophobic
silica particles in the reagent adhered to the surface, thereby changing the wettability of the aluminum membrane
surface. Finally, a (super) hydrophobic/(super) hydrophilic aluminum membrane was obtained using laser
secondary scanning. The (super) hydrophobic/( super) hydrophilic aluminum membrane was examined for
wettability, droplet penetration, and optimum fog collection aperture with varying pore sizes and the same through-
hole quantity. Results showed that the pore size affected the wettability of aluminum membrane to water,
infiltration time of water droplets, and function of fog collection in aluminum foil membranes with the same

through-hole quantity. The optimal fog collection pore size of the synthesized (super) hydrophobic/( super)
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hydrophilic aluminum membrane was 108 pum, and its fog collection amount was as high as approximately 31.3

times the lowest fog collection amount.
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collection
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Table 1 Experimental processing parameters
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Fig. 3 Preparation process of (super) hydrophobic/(super) hydrophilic aluminum foil membrane
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1.20 s

A TEFLAR KR T45.8 pom I 55 B & 38 101 4 T /K 19
Bl Al 18°~22° W SR KR A

3 4TSI

3.0 JKETE () B/ (B ) 37k IR B9 iR M 3R

X T CGHD 7K/ GER D S 7K B A i Wi P A 5 AR S
65 300 3 AR T 3% HL IO e 1 X T 4 L UK B ik A
A RE A 1 B G 3R DN T K A 2 M R I (E
Sh19.27° , TR 2 1 X 7K 0 42 Al f (W CAD I B 7E
159°~ 0" Bl N s A& 28 4k L B A2 R 45.8 pm, [H]
BEoM 161 pm) WA 5 BTN,

G B 7K/ G SE K B T 2R 1l & T 1y s
DU = XoF 7K i i 3% A 8 g KR A 7E L T
FIETE I 4 L K - AT LUE 7K T 7 T
I, K 2 B 1597 M BRIE JE IR 7E 042,
1.20,1.60,1.80 s B 7K i K AR DL BROE 7K 1% P2 15 8
ACHRAS 28 3 TP R 31 76 % 28 GEBD i /K / GEBD 25 7K B
(ISP 2210 . B 15 1) 1 A8 Ak, K TR T AR M2 12 AR /N
FE2.04 sB 7K LB KR 28 31 5k G 51 K/ GEBD 2%
K RS 1 SR K 2 IS A T AR N OR 19 0.04 s YL 4R
ZIN R 7 2 TO 2% T PR ST R 0T B & G B K/
D 53 7K B 11 i 5 2 1

1.60s 1.80s 2.04s 2.08 s

P 5 GED Bk / G ) 238 7K B TURR 3% Ta1 % 7K 14 2l 285 4 fioh £ 00 e

Fig. 5 Dynamic contact angle measurement to water on the top surface of the (super) hydrophobic/ (super) hydrophilic membrane
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Fig. 6 Dynamic process of water droplets on the bottom surface of (super) hydrophobic/ (super) hydrophilic membrane
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Fig. 7 Measurement of wettability contact angle to water
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