Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting Information

Broadband antireflective superhydrophobic self-cleaning coatings based on novel dendritic

porous particles

Xin Du,** Yi Xing,* Xiaoyu Li,> Hongwei Huang,® Zhi Geng,¢ Junhui Hed, Yonggiang Wen?® and Xueji Zhang?

aResearch Center for Bioengineering and Sensing Technology, Department of Chemistry &
Biological Engineering, University of Science & Technology Beijing, Beijing 100083, P. R. China
*E-mail: duxin@ustb.edu.cn

"National Engineering Laboratory for Hydrometallurgical Cleaner Production Technology, Key
Laboratory of Green Process and Engineering, Institute of Process Engineering, Chinese Academic
of Sciences, Beijing 100190, China

°School of Materials Science and Technology, China University of Geosciences, Beijing 100083,
China

dFunctional Nanomaterials Laboratory, Technical Institute of Physics and Chemistry, Chinese

Academy of Science, Beijing 100190, China


mailto:duxin@ustb.edu.cn

1000 b
—eo— HPSNs-NH2 20
;@ 3004 —=— HPSNs-cal g A
g
s < 151
Z :
5 )
_g % 1.0
[©)
% ) 405 HPSNs-
= > 0.5 '
s, I - S
0 = . . 0.0 ] HPSNs-cal
00 02 04 06 08 1.0 ' 0 20 40 60 8 100 120
Relative pressure (P/P,) Pore diameter (nm)
C 44nm
2.04
_ 32
o
é; 1.0 HPSNs-NH?
= ¥
3 .o
= 054 :
0-0 T T T T T T T T T
0o 2 6 8 10 12 14 16 18 20
Pore diameter (nm)

Figure S1. N, sorption isotherms of (a) the extracted sample (HPSNs-NH,) and the calcined (550 °C
for 5 h) sample (HPSNs-cal), (b) their corresponding BJH pore size distribution curves and (c) the

amplified part of the pore diameter of 0-20 nm in (b), which are shifted along y axis, respectively, for

clarity.



Figure S2. Digital image of WCA on the coating surface of blank glass slide after hydrophobic

modification.
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Figure S3. The rolling down process of water droplet (50 pL) from the surface of blank glass (a) and
3-dip SSNs + 4-dip HPSNs coating followed by calcination and hydrophobic modification (b) with
sand grains on the surface. The rolling down process shows that the sand grinds as contaminants
were immediately adsorbed on the surface of the water droplet (30 uL) along the way whilst rolling
off the coating surface in less than 1 s for 5 cm distance, and the adsorbed contaminants could no
longer leave the water droplet to contaminate the surface again. This observation confirms that the
water surface tension plays a key role in adsorbing contaminants, and one small water droplet could
clean a very long distance until most of the water droplet surface was covered by contaminants. In
contrast, the water droplet wriggles on the surface of blank glass slide very slowly (more than 20 s

for 5 cm distance), and can’t finally leave the bottom edge of blank glass slide.
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Figure S4. (a) SEM image of coating fabricated by dip-coated 200 nm of solid silica nanoparticles
(SSNs). (b) UV-Vis-NIR transmission spectra of blank glass slide and glass slide with 200 nm of
SSNs coating. (c) Digital image of WCA on the surface of glass slide with 200 nm of SSNs coating,

followed by hydrophobic modification.



Figure S5. SEM images of the 3-dip SSNs + 4-dip HPSNs coating deposited on the glass substrate
followed by calcination and hydrophobic modification, which have been scratched with a 2B (a), B

(b) and 1H (c) pencil.



