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Abstract: To address the demand for building exterior wall self-cleaning coatings to simultaneously possess dual
functions of photocatalytic degradation of pollutants and hydrophobicity, a core-shell structured ZnCdS@Si0,-CF
composite was developed. Zn,;Cd,;S semiconductor was synthesized at room temperature via a stepwise ion
exchange-co-precipitation method. Subsequently, a SiO; shell was constructed through an in-situ hydrolysis coating
technology, and long carbon-fluorine chains were grafted onto the shell, forming a micro-nano rough core-shell
composite with low surface energy modification. The results show that Zn,;Cd, ;S exhibits a large specific surface
area; after 6 h of hydrolysis coating with tetraethyl orthosilicate , the composite exhibits the highest roughness and
can effectively suppress the recombination of photogenerated carriers. Spray test results show that a coating amount
of 16.33 mg/cm? endows the cement-based self-cleaning coating with superhydrophobicity, acid-base corrosion

resistance, and mechanical stability. Under visible light irradiation, the coating still maintains a degradation rate of
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79.52% for methylene blue, which is 2.52 times that of titanium dioxide.
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Fig.1 XRD patterns of Zn,Cd,_,S
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Fig. 2 SEM images of ZnCdS and ZnCdS@yhSiO,
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Fig. 3 TEM images and EDS mapping of
ZnCdS@6hSi0,
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(f) S 2p and SO, spectra of ZnCdS@6hSiO,-CF
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Fig.4 XPS spectra of ZnCdS and ZnCdS@6hSi0,-CF
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Fig. 5 Nitrogen adsorption-desorption curves and pore size distributions curves of Zn,Cd,_,S
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(a) UV-vis diffuse reflectance spectra
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ZnCdsS

ZnCdS@3hSiO,-CF

ZnCdS@6hSiO,-CF

ZnCdS@9hSiO,-CF

—— Fitted curve of ZnCdS

p! — — Fitted curve of ZnCdS@3hSiO,-CF
, — - — Fitted curve of ZnCdS@6hSiO,-CF

Fitted curve of ZnCdS@9hSiO,-CF

0 10 20 30 40 50
Time/ns

(d) Fluorescence lifetime spectra
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Fig. 6 UV-vis diffuse reflectance spectra, tauc plots, PL spectra, and fluorescence lifetime spectra of ZnCdS and

ZnCdS@yhSiO,-CF
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Fig. 7 Effects of coating amount per unit area of ZnCdS@S10:-CF on its photocatalytic degradation rate and reaction constant
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Table 2 Mix proportion of self-cleaning coating

Formulation No. m(ZnCdS)/mg  V(C,H.OH)/mL  V(H,0)/mL  V(IMTMS)/uL V(TEOS)/pL V(PFDTES)/plL
A 0 30.0 1.5 0 0 250. 0
B 200 30.0 1.5 200. 0 0 0
C 200 30.0 1.5 200. 0 25.0 0
D 200 30.0 1.5 200. 0 25.0 250.0
E 0 30.0 1.5 0 0 0

TR KU R i i Sk 2 il 7 6=30.107) ; A~D
I O = T EA, 0 th REN/IMKRIC R D 24 >A
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BiEA BERY . AHESBH KR, BHTH
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P, CH BN TEOS, HoKf# 6 h 5 4.5 19 Si0.
TV BB KR 3R 18T, A O {8 A BT 4 T, (H R 3K 88 B K A
#E (0 >150°) ; D 41 #i /K o f A HLHL 4 48 o K M e
(0=167.58") , ¥ T H It H. = HLKE 2 187 55 A% {1 2 1 fig
B PPN o 25 b, K3 ZnCdS@SiO--CF ¥ )2 b
KRB 5
2.5.3  HTEEREZE M AEREVEAL

IR UR JEAE BR B S5 AF R By T AT 38 A
AT B i 2 AR IEMN IR 2 R E MERE . &1 10
Ry TR B T J5 A [R) % J2 41 3 /K U 3 T ) 22 Ao A

A 10Ca) AT U - (1) 7K PR il Bh 48 iR i ot iy, HE 3 i
B 7K i B TR TR R ) A9 S TR (2) S [l e 4 3R
MARE , ZnCdS@Si0,-CF . ZnCdS@SiO, . 4 CF 4112
M2 hG B B E K E B R il R 2 h
S K PEBERE E 5 T ZnCdS 2120 2 h i 58 4 2k £
KA () FEFR S W TR L 48 h )5 , ZnCdS@SiO,CF

180
160 H
140 H
120 H

167.58

6/(°)

30.10

A B C D
Formulation No.

(a) Contact angel

AR R B K ERE(0=132.50") . JR IR 1E T, R 1tk
WE T H' 5 ZnCdS fE R ik HeoS , SO R e 22
PFDTES /K fift & B3 % i K PR 4P 2 TC € JE Si0. it
W2 G5, AT AR B 3 ZnCdS., —CF i wr e e
PR TR A VR AN A ity i A AR A X R AR
IR S MR /N S fi £ AR DN

1 1€ 10(b) AT WL« (1) 4 43 ARE 1Y 5 7K 1 BE 28 6l
B 5 A A AR R AR o 32 7R R A B
, OH & Wil Si—O—Si# 4, 9218 JE il i H:
24X BRAR T 2 H RS S 3 AT RE 5 S0k JRURE B
T, UE T BOEE E K PERE T R PR BRA VORI 48 h
J&i L 4 CF 4142 fl £ 1A 96.30°, (2) 78 3 Al 75 W v
2 48 h 5 , ZnCdS@SiO-CF 2H AT 45 35 %5 &5 B /K
1 (0=133.60") . XN HEIETE ZnCdS Fi 13K M
(1 SIO- A W 28 OH - By 4= 1 5 [a] B, 78 SR Bl PE 25 10 T
SO fiff A= B PT 1 1 ok 1Rk, >4 ek IR 6 Wk B 42 0 I
fiff VA B BF, VS il TR R U ZE , HL & SO R
A 5 2 T R AR A DT A L R A 4 A 1
KMERE

2 T2 R LA B 2 ) R b vk J2E 0 AR I
O T N 1 ) =R (L N ] B S R ) R/ =E 71
JE Ak AP 3 A 4R 3 T A AR
P11 0 B 3005 AN TR) Uk )2 4 4 /K V8 326 T B % M ff . Fh
11 A UL B35S B ZnCd S 2H 28 10 YR s 4 32 2k i3 7K
P, Hofth 3417846/, H ZnCdS@SiO,-CF 20 454 i% 7k

3.9

B C
Formulation No.

(b) Rolling angel

B9 ANl JZ 253 T K 3 T Ay IR AT A

Fig. 9 Wetting behavior of cement surface under different coating components
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Fig. 10 Contact angles of cement surfaces with different coating formulations after acid/alkali immersion treatment
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Fig. 11 Contact angles of cement surfaces with different

coating compositions after wear
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