=5 ilH 3 1k

Acta Materiae Compositae Sinica

Si0,/M M+ R A4k B B BHK IR EHH & 5158
BN BB AR
Preparation and properties of SiO,/attapulgite composite self-healing superhydrophobic coating

LU Zhenzhen, CAI Junhao, TANG Chao
TELL L View online: https:/doi.org/10.13801/j.cnki.fhelxbh.20210916.002

AT ARG oA SCEE

Articles you may be interested in

V=N=Ti0 /M1 HE E FIV-N=TiO,/ B R ER 4 FPEHI LB B A ALV RE

Adsorption and photocatalytic properties of V-N-Ti0,/attapulgite and V-N-TiO,/glass beads composites
EAAMEEEIR. 2019, 36(3): 693-700  hitps://doi.org/10.13801/j.cnki.fhelxb.20180704.001

SiC/AIE A MR B /K 2R 18 14 1 4

Preparation of superhydrophobic surface based on SiC/Al composite
EAMRIEAR. 2017, 34(1): 129-134  https://doi.org/10.13801/j.cnki.thelxb.20160329.001

AMERS A B2 e R RE S KE 25 ] & S A PR
Preparation and damage healing behavior of intrinsic self-repairing polymeric bonded explosives

HEAEMBAAR. 2021, 38(11): 3866-3876  https://doi.org/${suggestArticle.doi}
B T A A W S5 2 BR K HR B Cr(VT)

Removal of Cr(VI) from water by modified attapulgite adsorbent
B A MRIEAR. 2020, 37(8): 2029-2035  https://doi.org/10.13801/j.cnki.fhelxb.20200103.001

AP o b S AT SR AR R SR IR S B ALY g A PERE AR L M
Mechanical, thermal and dielectric properties of modified attapulgite—graphene oxide/epoxy composites

HARRIEER. 2020, 37(5): 1056-1062  htips://doi.org/10.13801/j.cnki.fhelxb.20190918.002
FIYETS . B 25 RAER-S10, 5 £ K B TR 2 1] 45 AL

Preparation and characterization of polyurethane—Si0O, composite super—hydrophilic transparent coating with self-

cleaning and anti—fog

A MRIER. 2020, 37(1): 191-197  hitps://doi.org/10.13801/j.cnki.thelxb.20190505.004




§é$j*4$*ﬁ E390HE O OHIH O 7TH 20224

Acta Materiae Compositae Sinica Vol.39  No.7  Jul 2022

DOI: 10. 13801/ . cnki. fhelxb. 20210916. 002

Si0,/ ML ESMH B EBERKRE
Bl & 5 1% RE

SRR, Eh R AR

(HRLEAY: EARTHEER, K 400074)

# OE . S ENJLTET, BHUK R B TR R Z BN Iz B OE, EEAEESMN AT, Z
IR EMBE RN, KEHEHKRIIRE S 238 F BB KT . SR 5000 95 25 5 15 i 4 15 1) —F
FH RE A TMEEBEKIRE. URHALSTOKCERAHMIREIIRE; PHEMRBTEK . 99K Sio,. %
KM+ (ATP) oK DL R B RE Qe IR I AR R 2 . FIHE R B 7 B 608% (SEM). 2l a4,
AR 0 2T SIS A (FTIR) XHUR 2 M BOIE S . Wi e . 4> FASHEEATRAF . B T Hh i 1k A B 2 I 1)
fEFE, B8 THRENTEMRE . B ERE LIS 5 IR T 0 BB ke, 45 RR0 . hiksk
FBE R e AN I A E T/ ECR 1wit% BHRZEKRE AL, KIEflfAisg] 153.5°41.5°, 7 50g fikiY (1.03kPa) N4l
360 cm MYALBUE L, WR)ZUIEA 140°LL FA/KIZEA A o I BIR)ZAE 2 30— 8 12 DAL AE 451 s /2 R e it IR
Jei, #RAT LGl s A IR B B EUK R RE B R, ILANR R IR B — i I KRR M LA KA S W B T
CIEWARS

KR MBUK; BIER; ABE; BEEE; ML 40K Sio,

FE 42 S: TB34 XEkFRRERE: A XEHS:  1000-3851(2022)07-3441-10

Preparation and properties of Si0,/attapulgite composite

self-healing superhydrophobic coating

LU Zhenzhen', CAI Junhao , TANG Chao
(School of Civil Engineering, Chonggqing Jiaotong University, Chongqing 400074, China)

Abstract: In the past few decades, superhydrophobic surfaces have received extensive attention due to their spe-
cial properties. However, in outdoor applications, most superhydrophobic surfaces easily lose their superhydro-
phobicity due to various factors in the environment. A simple two-step dip-coating method is used to prepare a
strong and repairable superhydrophobic coating. In the first step, the coating’s bottom layer was prepared by mix-
ing polysiloxane with absolute ethanol. For the second step, neutral silicone glass glue was mixed with silicon di-
oxide nanoparticles, micron attapulgite powder (ATP) and polysiloxane to create the coating’s upper layer. Scan-
ning electron microscopy (SEM), contact angle measuring instrument, and fourier-transform infrared spectroscopy
(FTIR) were used to determine the microscopic morphology, wettability and molecular structure of the coating. Fur-
thermore, the optimal amount of neutral silicone glass glue was specified while at the same time the coating’s self-
healing ability was observed under mechanical abrasion and in an acid-based environment. The results show that
the hydrophobicity of the coating reaches the optimum when the amount of neutral silicone glass glue is 1% and the
water contact angle reaches 153.5°+1.5°. In this way, the coating is able to maintain a water contact angle of over
140° even when 360 cm of mechanical wear with a weight of 50 g (1.03 kPa) is placed on it. In addition, after the coat-

ing has endured a certain amount of mechanical abrasion and acid-base damage, the superhydrophobic properties
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of the coating can be repaired by high-temperature heating. The coating also provides a certain water resistance-

stability and an excellent self-cleaning ability.

Keywords: superhydrophobic; self-cleaning; self-repairing; silicone glue; attapulgite; nano SiO,
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Fig.1 SiO,/attapulgite powder (ATP) superhydrophobic coating preparation process: (a) Preparation of the bottom layer; (b) Preparation of SiO,/ATP

superhydrophobic solution; (c) Preparation of the surface layer
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Fig.2 SEM images of different neutral silicone glass glue contents of SiO,/ATP coating: Under 5 pm magnification:

(al) Owt%; (b1) 1wt%; (c1) 2wt%; Under 1 pm magnification: (a2) 0wt%; (b2) 1wt%; (c2) 2wt%
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Table1 The influence of different mass fractions of neutral silicone glue on the water contact angle of SiO,/ATP coating

Silicone glue content owt% 0.5wt%

1wt% 1.5wt% 2wt%

I -
S - I—-

Water drop photo

Contact angle/(°) 147.99+0.5 149.49+1.5

153.49+1.5

152.49+1.5 151.99+1.5
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Fig.3 Self-cleaning effect of SiO,/ATP superhydrophobic coating
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