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Preparation of Anti-fouling and Drag Reduction Coating Constructed by Microspheres
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Abstract: Polystyrene microspheres with hairy polyethylene glycol (PEG) chains on surface was prepared by emulsion
polymerization. Aqueous suspension of the microspheres was then blended with an acrylic polymer emulsion to form a latex
blend. A biomimetic layer was obtained through coating approach using the latex blend. The composition and particle size of
the microspheres and its content in the coating layer on the surface morphology and wettability of the coating layer were
investigated, respectively. The effect of crosslinking within the coating layer on the stability of the coating layer was also
studied. Protein adsorption of the coatings with different contents of the microsphere was investigated using BSA-FITC. Drag-
reducing efficiency of the coatings was tested using torque measurement. The results show that the polystyrene microspheres
with PEG hairy chains are monodispersed regarding their particle size. A large number of the microspheres present on the
surface of the coating prepared from the latex blend. The hydrophilicity of the coating layer increases with the increase of the
microspheres content in the layer, indicated by the contact angle of water drop. Crosslinking reaction significantly improves
the stability of the coatings under water. Compared with the coating without microspheres, the coatings with 15% content of
microspheres provided dramatically less protein adsorption by 97%. With 6% content of microspheres, the drag-reducing
efficiency of the coatings attains 21%.

Keywords: drag reduction coating; microspheres coating; anti-protein adsorption; drag reduction

s HER: 2018-04-02; fE&EIHEA: 2018-05-31
PR H R B HA: 2018-07-02 10:47; PIZRHARMBIE: http://kns.cnki.net/kems/detail/11.3905.TG.20180702.1047.008 html
BEEE: RIRR (1965—), B (), #¥%, FHt; MRAE: ekt EYEMME; E-mail: chenxn@mail buct.edu.cn

SIRMEI: RIEH, B, UL, 45, BORM ST 15082 mhl 4 (0], R TR, 2018, 31(5): 134-141.
SONG M Y, ZHAO M, SHI S X, et al. Preparation of anti-fouling and drag reduction coating constructed by microspheres[J]. China
Surface Engineering, 2018, 31(5): 134-141.


http://dx.doi.org/10.11933/j.issn.1007-9289.20180402002
http://dx.doi.org/10.11933/j.issn.1007-9289.20180402002

%54 RIEHE, 4. PORISPTTS B TR 2 A9 & 135

)
o
il

T I A LA T 32 BK AR Sh R T, Rt
Mo, s RE ROk . RISHEISHER., 1o h—
SEMZEAET , 2RI 10%, WK fitT &
(LA T 3L AU R T LA RIS 24 3.57%, )
JRTEMUAT AR R M E 2 R EBOAR A EG . Mt
BHIRE T, IR A . KA W 53 0 1) B 1 AE
PR SRTET 7 Az A A S P R B B A A P A AR 2
T B 2R AR bR B B o 00 IR R S AR
B, AT RS R A= P o PRk, s A B
15— ERMT AR T A bR R I i 2 ¢
TR )

HARF A& KRk, 255y
HAERKMIIRE . (R fa, frnf, I8 RE SR
A LR 5 S s B T R, e J R N A7
FEHES B TN IR S5, X Fh 5 A8 AR08 N T
et 5K Z B B SHBE A A AR A AR R B
KR FLIE LR, FLRE L APV Z K &S
P, S FRRIR 1) 3L 5 SRR (45 7K 7E 422 f i - A
DM, FEE SRR, MRS A
& 1T ELAT N 3 7 1) A ROR Ga R, I 3R 1 4y
AR B ZEREE N TS T AL ST il
KA, M5 A8 AR MR i IR
YD IV 5 LA P 2 T R T, TR) AU o)
MR ARG, BT — 7 MBSO, PRk, KR
P R THI A5 AR 2E RO 3Z B OCTE . 5 AR D RH
B PH R KR 10%~20%, SEIERE 22 it
B ZIM0n T, BERE 25Tk, Xy
P2, RIS AE 4 PR E

R (PEG) Mt AWM C 488 T
UESEIFARAG I U Kim" ) RAFT BE&4 M
PGMA-b-PS ik Bt R &Y, 8 i &I A ekl
PEG 4 /& PGMA-g-PEG-b-PS B4 W31 % B
HURIZ, BRI 5 1R )2 0 AR R R R R
ik Lundberg!" 5% 12T PEG Mt AL AR Bl
IKBE SV T2 R PR T VS M BE L 45 R R
PEG MY /K& v )2 HAT b 25 (40 B 1 e o e
O ) 40 R o B e R TR RE Ty o SRR AR T
W SEYERUE it BE L ) PSt-b-P(A-mPEG), 5&
Bk AR TR i A B B I, & B T 2 i 775 2 1
AR S TR

ZAKFFIRES M SR K, SR R T A5

M, W RS A “BARTPEG SCEEMRE L
WK, SNRIRIE RS WFLBEHR, RS
R TR T ZM AR BA FOKMIX TR, BT
PR 2 20 HAT W5 B 5 W R RE . fETRIZM
RSB, SIASRAIEN, T ROk o
WM 3R & W HLAT WSS I S B 1, AT S Bk
REWZEREGWZ gk, BERMBkBE. N
I, FEd PSRRI PN R R 5 5 Wy FLa s hn
A GMA fERIER A, 5] ATRAMIZE,

WEFE BT il 2 A R J2 AR 2R B S B 5 v RE, HL
=R Y7 S W NITTE AN 1 (B I A U
IKREENESS, ABK MR HE I R

1 HR5EEZ%

1.1 #R5IRE

R (St HILNIERR AR K H MR (GMA).,
H LN TR B (MMA), INSTR TR (BA), LIE
BRI Ry ot ol (B RIEFH A R A, &
R BEL 2R R JF i 2 R il S i . R
AR N R TR (PEGMA, 4T &E 2080,
Aldrich), A5 THMKIERE: (AIBA, 4Hr
afi, I REPHLARAR), RO (PEI, 43
T 2000, J3tral), SEEIRVOCRERMCA NG
%11 (BSA-FITC, LABLEAD), £B7K.

1.2 BERZEHBHIKILRREIE

DL St R, PEGMA Jp B K 533
b7, GMA JZglcsfAk, AIBA A5l kA, it
FUR R A A IR LR IR 2k, ¥ 3 g St
0.60 g PEGMA. 0.15 g GMA. 30 g —Zk A
K, 0.08 g AIBA ¥4 T 7K A B 52 ) i
H, JFRE U TE (4 280 t/min), 38 &<, 30 min,
TR A AR 70 °C, UV 10 ho B
SiRE, RAMREERITEARE &N 8.15%.
B 7 dJE, BRIRELEMERETER, BaE
9 5.82%.

1.3 AGEREER SR RAEIE

LI MMA., BA £k, GMA JAgHkH
&, AIBA 51457, i JTCaF LR GG N
ISR IR FLIR . FF 3.25 g MMA, 1.75 g BA,
0.12 g GMA, 100.00 g — /KIS s v,
1 0.70 g AIBA ¥ TAKIIAZBI I, FFaHLK



136 b B xR T LT IR

PEFE (3 280 r/min), i# %< 30 min, FEREEN
WA TIMINE 70 °C, [ 24 he W EEHF,
KPR E LI AL E E i 4.52%. BT 7 d
5, AEAie Y, B RN 3.62%,

14 RERERHIE

WA TR) o 2t 1) BRI I ek LI o3 3 5 TR A
MR R AW FLBIR ,, TR Ok 5 IR A
T [ RS ) R T T A A R B 0% 3%
6%. 9%. 12% F1 15%, fIl A& & 5 & 40 %k
1.0% 1 PEI ZBRFIK I, (IR AR i 3R 0
5 PEL 32 P R SLBE /R LE 2R 1 2 1, S
A 3min, FRREFHHSIEE R, T80 C
IHET, ARSI ERZ

1.5 REMEBRMEE

T2 B R R ARG HIR (25°C)
HFE T, RIS ESER YR b iC A4 G &
M (BSA-FITC), 4 0.01 mol/L i) pH 7.2
i) PBS & thi0 K BSA-FITC i % 0.1 mg/mL,
HIRBRAEOEBOD S W 4 h, JH PBS 22
OB R 25 B KM TR 2 AR T AR LA IRk e, AR
Je O R A B AT TR B R 2Ot

1.6 RERMELRE

Vol BEL ST 96 (87 FH B G BT T A T, DA
FHAEAE B RN FAE B IS K AR S 24 B0 1, A
T4 2 DAL A% . I R R I 1 R
MRS B SRS %N 60 r/min, FEHHN
KA (25+0.5)°C o BFUR 2 W T RS EE T4 3%
i, TR, RridcResE e, RIBOR EE T R
(B o HRPEASEE I BoR EAHIE M E R (AL (1),
BRI B R B RO IR, RPEA R (2) 115
TRZ BB, A RIZINR 5 W, BOFSE.

Hobog JREEETH RN E, TN, b oW
B, o WEETREE, R NERR, r MR,

To-T;

DRE = ——— x100% ®))
Ty

Horb DRE A, T sl BHIRJZ DL s
HUAE(E, To yxd BEURZ MNP -

2018 4%
60 r/min
N |
Rotor
Coating
//
// Liquid
Sleeve
/

P 1 AR B I R R
Fig.1 Schematic diagram of the drag reduction testing device
based on torque measurement
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Fig.4 Particle size distribution and SEM image of polystyrene microspheres
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