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Abstract: Polydimethylsiloxane (PDMS) was synthesized by hydrolysis condensation reaction of
dimethyldimethoxysilane and then introduced into castor oil-based waterborne polyurethane (CWPU-SOP)
to prepare PDMS modified castor oil-based waterborne polyurethane emulsion (PDMS/CWPU-SOP). The
samples were characterized by FTIR, TEM and SEM. The water contact angle, water resistance, antifouling
performance and mechanical properties of PDMSCWPU-SOP films were tested. The antifouling
mechanism was discussed. The results showed that compared with those of CWPU-SOP film, the water
contact angle of PDMS/CWPU-SOP8 film with PDMS content  (based on the mass of all substances
excluding PDMS, water and acetone) of 8% increased from 85° to 110°, and the water absorption decreased
from 23.1% to 15.3%. The introduction of PDMS improved the film's hydrophaobicity and water resistance.
In addition, droplets with different acid and alkaline could roll freely on the surface of PDM S CWPU-SOP8
film without leaving any trace, indicating that PDMSCWPU-SOP8 film had certain antifouling
performance.
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performance; functional materials
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Fig. 1 HNMR (a) and FTIR (b) spectra of PDMS
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Fig. 2 FTIR spectra of CWPU-SOP (a) and PDMS/CWPU-
SOP8 (b)
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Fig. 3 TEM images of CWPU-SOP (a) and PDMS/CWPU-
SOP8 (b)
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Fig. 4 SEM images (a, c) and EDS photos (b, d) of
PDMS/CWPU-SOPS film
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Fig. 5 Effect of PDMS content on water contact angle of
PDM S/CWPU-SOP films
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MBI ACER, HK AT ABE, WACRIE R, Y
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TBERLA —EWIHER. 458R%KV, PDMS 1
T FT BT TR K, A R LA R A 85 v B
TS ERERY SR

0 2 4 6 8 10 12 14 16
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Fig. 6 Effect of PDMS content on water absorption of
PDMS/CWPU-SOP films
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1 cm, 5% T ANERR ShE ] N R sh R 2 . th
& 7 o] WL, AS (R R A P ) Y . CWPU-SOP j# i %
T S R B ARG, IR ERERE I RS, 5s
i 3 0 YR ik A 9 3R 1T S B ¥ Ok 4.6 om, R
B L YR 0.9 emi/s, 1 AN [R] iR B 14 9% 72 PDM S/
CWPU-SOP8 i iR 1m L F fh i ¥ AR, If
HWEHE SRR IRE IS, 165 s B XL sl
PB4k 8.1 cm, HiFI#EY N 1.6 cm/s, £
PDMS/CWPU-SOP8  {i#i JI Xt A ] i i 14 11 4 7% £
HA RIFRBT 550 . PDMS REAS IR 14 BB 15 7

fig, — & T AR E A PDMS |84 KL
KIHAE S LK, S5 PDMS 575 4L Wi A B3, FH
b T YR [ RS RS Y, R AR T AR T
BER MW s 93— )7 PDMS Hras i A] sh S ek
) —Si—O—Si—FE PR T T Hor F 8L 7 12 3l
AE T, X R Wi A IR i B A B T — o rE I MR
4 TR 1 Bl A, (R AR R O 1 R
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| . . o
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c F
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R
r . . . N
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(a), Btk (b). MM (o) Wik B 5 P RE It
Fig. 7 Antifouling performance of CWPU-SOP film and
PDMS/CWPU-SOP8 film on neutral (a), base (b)
and acid (c) droplets
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CWPU-SOPS8 i [I5 f1%) 2 1 7T 25 B /K 70 B R 45 2
R 1] UL, Si 7 AR 3% 1y HLA 55 i JBE R 40 50

Ols

Cls

Si2sSi2p

——
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E Y

K18 PDMS/CWPU-SOPS Hifiiif) XPS ji &l
Fig. 8 XPS spectrum of PDMS/CWPU-SOP8 film

F 1 PDMSICWPU-SOPS i 5 i) 2 i 7T 2 1 BE /R 4 3
Table 1 Molar fraction of surface elements in PDMS/
CWPU-SOPS film

JLEMA O 1s N 1s Cls S2p Si 2p
BEIR 8% 21.93 1.09 61.31 0.05 15.62

F—7Ji T PDMS VE M i 2 REA% £E #F - Vi 5
T 1 AR W B2 . PDMS B A W) BE 45 # h —Si—
O—Si—HPI AT E %R T sh A8 hess , W7 17 0550
SR dhae Sy, YN T EER R . SR B
LR A TR AT, FLiE B PDM S 85 1Y R 468
FEOLEES A 22 B2 B2 B, AR R, A
= A2 Y PDMS 55 Bf #E 25 (a2 8, FEBH 1R W
Wy, DRLC AR E T S T AR RS, ol VR LA
5P i TR i g 75 2 454 1 2 h PDMSICWPU-
SOP8 1) FTIR &%, iFH—Si—O—Si—3& A (17
16, 1021 cm™ 4tk PDMS o —Si—O—Si— 5L 11y
il 455 41 I W A
2.9 PDMS/ICWPU-SOP & % B #1148

9 & PDMS % & X%f PDMS/CWPU-SOP i it
B BE B 521 .

ALY S
[ e
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=AU

Fig. 9 Effect of PDMS content on mechanical properties
of PDMS/CWPU-SOP films

& 9 7] L& P, PDMS/CWPU-SOP J# Ji5 it if
fsR B R 25 PDMS 3 2 (38 S 3 K5 /0N, 1 e
SRR I /N JE B, 2 PDMS F i
6%, il 45 1) PDMSICWPU-SOP6 J8 it [t $ir {1 558 i
RFN R, i 5.2 MPa, 1B 24 KR EE R R, A
63%., 4 PDMS & & <6%I, Si—O i & i
PDM S/ICWPU-SOP i i fyfir A1 FE 3 i, (HFRAIK T
ML N ACER, SECH BRI S, WS ORI
/N8, 24 PDM S A >6%H, i B: PDMS 5 3 4% ik
B B Z () AH R PR3 25, 40 o DX R 2 T s B 0 1B 1Y)
NIPERE I, A N ER a5 F R 1 50 S 3Oa v 24
PrbsR R EEET, T K> THERY PDMS #5119 32
DI foff e RS 1 3 e, HEMBT LR RIS K 2R L
UNTINTE B PDMS AT 75— 5 3 Bl P 20035 3R U R A1 kY
WAL é i1

3 #it

DL 3 AR R Rk e o R URE, S R K
A KN £ T PDMS, SRJEHH G A S E R h 5
KRR, #l% T PDMSICWPU-SOP, PDMS
PSS S T sk S K, 24 PDMS &
Hh 8% i, PDMS/CWPU-SOPS jH 5 it 7K 422 fih /1
CWPU-SOP (¢ 85°TF % 110°, Mok & sl rY
23.1% F 4% 15.3%; PDMS 15| A AT T M — i
M7 15 MERE, ANF pH 3% 7 PDM S/ICWPU-SOP8
IR T [ R TE R BIRE .24 PDMS & ik 6%
iF, 45 PDMSICWPU-SOP6 3 I At fifi 5 2 15 5]
T HiE, R 5.2 MPa, 1 W 24 Sk 21 5 1%, 4 63%.
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