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Figure S1 XRD pattern of the sample before (black curve) and after (red curve) UV irradiation. It 

could be seen that anatase-phase titanium dioxide are both detected before and after UV irradiation. 

(JCPDS card no. 21-1272)
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Figure S2 Energy dispersive spectroscopy (EDS) analysis on componential elements proportion of 

the (a)HB adhesive, (b)HL adhesive. This indicates that Si element only exists in the HB adhesive, 

so Si element is the characteristic owned by HB adhesive.
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Figure S3 SEM images via energy dispersive spectroscopy (EDS) analysis on elements distribution 

of HB-HL-TiO2 sample after UV irradiation. For the whole system, C, O, Si and Ti element 

indicated with green, blue, yellow and red colors. This indicate that we can assess the distribution 

of superhydrophobic region on the hybrid wettability surface via Si element distribution (the mass 

ratio of hydrophobic and hydrophilic adhesives is 1:1 and the UV irradiation time is 2h).
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Figure S4 FTIR of the sample with different UV irradiation time. It could be seen that the intensity 

of characteristic peaks centered at 2959.7, 1252.5, 1076.5 and 814.8 cm-1, corresponding to the 

stretching vibrations of C-H, CH3, Si-O and bending vibration of C-H of the organosilicon adhesive, 

increase gradually as the UV irradiation time increases. This result indicates that the longer the UV 

irradiation time is, the more the small molecules owned by organosilicon diffuse upward, leading 

to more superhydrophobic region (the sample with 1:1 ratio of HB-HL adhesive).
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Figure S5 Side view of photographs of the samples magnified around specific cones at the times of 

5, 10, 15 and 20 s for the sample with the mass ratios of hydrophobic and hydrophilic adhesives 1:0, 

7:3, 3:7 and 0:1. 
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Figure S6 The same as Figure 6c in the main text, but with different cone distances, which are 1.5 

and 2.5 mm, respectively, in this figure.

Figure S7 Water collecting rates of the samples with different HB-HL adhesives ratios (3:7, 1:1 

and 7:3) and cone distances (1.5, 2.0 and 2.5 mm). 

Since the optimal ratios for different structure parameters are all around 1:1, we explore the 
ratio around 1:1 to confirm the optimal ratio for the samples with different cone distances. Via the 
control variable method, we measure the water collection rate with respect to the HB and HL ratio 
for the samples with different cone distances. We found that 1:1 ratio is still the optimal.
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Figure S8 The fog-collecting efficiency of the single biomimetic structure in recent years, which 

are reported by the references [1-14]. The red star indicates the fog-collecting efficiency of the 

combining biomimetic structure in this work, which is higher than the single biomimetic structures. 
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Figure S9 (a) The water contact angle of the sample without coating (left) and with coating (right). 

The coating consists of hybrid HB-HL adhesives with the mixing ratio of 2:8. (b) The water 

collection efficiency of the samples with and without coating as described in (a). This shows that 

the water contact angle of the pristine sample and the hybrid HB-HL structure is close, but the water 

collection efficiency of the hybrid HB-HL structure is much higher than that of the pristine sample, 

indicating that the improvement of the water collection capability of the cone arrays is attributed to 

the hybrid HB-HL structures.
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Table S1 The atomic proportion of the HB-HL-TiO2 sample before and after UV irradiation and 

the samples (HL-TiO2, HB-HL-TiO2 and HB-TiO2) after UV irradiation measured by XPS. Si and 

Ti elements are owned by organosilicon adhesive and titanium dioxide, respectively (the ratio of 

HB-HL adhesive is 1:1 for the HB-HL-TiO2 sample).

Name

Atomic % 

(HB-HL-TiO2) 

Before UV

Atomic %

 (HB-HL-TiO2)

After UV

Atomic % 

(HL-TiO2)

After UV

Atomic % 

(HB-TiO2)

After UV

C 1s 18.6 5.6 20.7 32.2

O 1s 54.2 64.9 53.6 38.8

Ti 2p 26.2 9.9 25.7 2.7

Si 2p 0.5 19.6 0 26.3

Total 100 100 100 100
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Table S2 The masses of the first 10 dripping droplet for the perforated and non-perforated samples, 

respectively.

drop Weight (g) 

(Perforated sample)

Weight (g)

(Non-perforated sample)

1 st 0.044 0.057

2 nd 0.038 0.056

3 rd 0.066 0.042

4 th 0.038 0.036

5 th 0.037 0.038

6 th 0.04 0.067

7 th 0.032 0.067

8 th 0.039 0.041

9 th 0.039 0.038

10 th 0.041 0.035

Average 0.0414 0.0477
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Table S3 The water collection rate of the perforated and non-perforated samples.

Table S4 The water contact angle of TiO2 coating in several days after UV irradiation. This indicates 

the TiO2 coating can remain superhydrophilicity for a long time after UV irradiation  

day 0 1 2 3 4 5 6 7 8 9 10 1

1

12 13 14 15

Water 

contact angle

0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0° 0°

WCR (g/h)

(Perforated sample)

WCR (g/h)

(Non-perforated sample)

1 st 3.281 3.089

2 nd 3.259 3.018

3 rd 3.602 3.048

Average 3.381 3.051
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