$a8 % Es W B PR 5 M R Vol.48 No.5
2026 £ 5 H PLATING & FINISHING May 2026

doi: 10.3969/j.issn.1001-3849.2026.05.006

RGN R EBIRKE AR AR BEEIR

wraan l, BlEAkl, B, HhE—!
(1. NP AR 32 @i TR, Wb M 061001; 2. Jdb/KFI M A 2fe EARTRER, Wik WM 061001)

FIE: A5t E AL LR GO EA A £GP, KRT “ROMg QR RABRRIR” 698 % ., @iy
B MR BALRE M 0948 Z BRI, A AR KM SIO Bk e Ak, BALRIEE 5a LI R E 44, £ Q235 Wi |
F&d T EAARRAKMF LA AMEIFGE S, ZREW: L6 EEE Zna(POs)224H20. ZnzFe(POs)224H20 #= SiO2 iX 3
FrapAnsLak, dEfk AL 2] 155,22 HiEkEAL, 8 AR KeTR A R B eAR g B, FRSEHE KN, 4R A
AARFEM M, 5 g R R H AR, TTASE A FE AR,

KHEIR): ABHAK, BHALMW; AHAK; AFEXR

FESES: TQO50; TG174.4 XEkARERD: A

Durability and self-cleaning performance of superhydrophobic composite
film on structural steel for buildings
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Abstract: To address the problem of poor durability of superhydrophobic films prepared by conventional processes,
a strategy of “surface roughening treatment+spraying particles sol” was adopted. A zinc phosphating film with
micro-scale rough structure was prepared through phosphating treatment, and then a sol containing hydrophobic
SiO; particles was sprayed. After curing into a film, it was tightly combined with the phosphating film to prepare a
composite film with superhydrophobicity and better durability on the surface of Q235 steel. The experimental results
show that the composite film is mainly composed of three phases, such as Znz(PQOa4)2+4H,0, ZnyFe(PO4)224H0,
and SiO;, with a contact angle up to 155.2< Compared with the sol film, the composite film has better resistance to
salt spray corrosion and mild friction for a long time while maintaining superhydrophobicity. The composite film
also shows lower adhesion, making it difficult for pollutants to adhere tightly, which can achieve a self-cleaning effect.
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Fig.1 Schematic diagram of preparation process of superhydrophobic composite film



.40+ May 2026

Plating and Finishing

Vol.48 No.5 Serial No.398

SEVE IR B BB o BEAL e BT, SRl ek,
BN (60+£1) C IR TR FE T

(4) WHRVE I 5 [0 BB o K 5 24 WA {3
ABEHmEEE, P8 N0.3 MPa, EREL )G HEAE
I SR, BE S5 N (1001) °C I3 X148
HE B 30 min, fSEVA R A0 BRI FR I R I ) o 1205
IR 55 R IR B A, TEREEZI1S umff)
HEM.

PERXTEE, TR TRAL RS ISR 3R T B iR
FQRYEECIF R, 1E(100£1) ‘C+ 30 min K& 1L )5
TE R FE 2910 pm ) B — I B
1.3 RIESMK

FGemini SEM45074$714% H 50 00 22350 R A i
TS, WEHT 74 R B T ETD-8002 25 1 Il S (X
FIIEE 41 min.

& B Smart LabSE % 41| XRD F1Jade £ {4 I3 -
SINT IR SR, A EETERI30°~90°,
FiE R N5°/min. f&BhNicolet iS20EIFTIR 73 #r itk
RIS X EHREH

S To/K S EEGARER T, Bl S F E S JIAE
TRRE 2 T 2 R RS 2 ) ) BE 48 O T mm ) IR ARCER PR 6
WS RIS DX VA T AR B 5 R 2 b, AR
GB/T 9286202 IARHETFAIA IR . A TE 5 HLAA 1)
diomE.

KRR E T Y/Q-150 R £ e #aHh, #E4710d
. WAEERE BB A, L3S wt%
NaCWFBAE N A, W55 5 N1 ~2 mL/(heem?),
KNI (35+2) C . BERE2 dBUFE, ZiEvE. BT E,
& BIDSA100B 28 4 ik 71 A% I 2 52 & R 111 5N AN )
KB A, BCTF I - MR AR A B A
T T i1 10 (= 17 S P [ 3 755

I I SR R ey Sy
r*.:e-\'}" LM SORRe. B

YRS, M — VAN A APE . ¥5400 H
WO AR RO T R LSO, I A [ 5 7 LM R
SRR A RS A b T A, T IR 200 ghikh.
AR AR E L3, FHENS cm LIRSS .
TERRSURSLES, %R _EIA Tk &R A I Rk A

E B M120M-16G 24 1= 3 £ AR AL 3% il 2K It i /s
SRR A R T A R, IR i B W 2K T
A, DAVEAG G R T R 1

Fe L 5 a0V G BT G, Y SIRAE
o RHBCE AR R T 8 10 mLyE 28 BGE K
TR, WK Ay s R RPIRES S
RIETE RIS o

2 HZR5ITR

2.1 EAEMWHARIE. PEMERERS 2
Kl2(a)~ (c) A, £ RGN AN & B 1
WIS ME2(a)E H, BAARTAEEV 2 Mok g M
b, ABMGTIRARAFN, I BA 5 M50 IEE T %
TR NE2(b)YE B R e 7 o5 ik, H
AL OIRASEE RS, T OR GoR R S5 0 . B R
BRI FAE I U 2, FEROR GORURS 25 1 T LR i
PRI fh 285 G (Bl a0, ol S T V8 s S ) TR 28 2R
Bk, WER(EH, EEREAHMAKSRLEN,
FH 490 2K 5 o R TS PR AN R0 LR A & ) U1
PR A HTINA, B 2 B — 2 B 9K Si0,
WK, R R T RE S SIO R A B A . TR K
PESIOMURL S5 A MVE R B ZE R, BT
A AT ZE K2 5 A B, AT B R
B — Y BRI 40K S10 0k 5 Si0, Bk ] A4 3L A 1)
BRI K S kD, T 0K 43 A 6 7 P DX 3 ) 2 T
FIERAFN . RIEEASE M BT

B2 ik FRBUEMESEHRAESR

Fig.2 Micro-morphology of substrate, zinc phosphating film and composite film
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Fig.3 XRD patterns of the substrate and composite film
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Fig.4 Infrared spectra of the substrate and composite film
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Fig.6 Water droplet morphology on surface of substrate, sol film and composite film before experiment
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Fig.7 Changes of contact angle on the surface of sol film

and composite film during salt spray test
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and composite film during salt spray test
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substrate and composite film contaminated with pollutants
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Fig.10 Surface state of water flow impinging obliquely of

substrate and composite film
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