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Abstract

A super hydrophobic PTFMS-TEOS hybrid coating was prepared after solidified silicone polymer
as low surface energy material, marble powder and nano particle as inorganic filler and sprayed
on different substrates. The effect of the proportion and temperature of marble stone powder
and organosilicon polymer on the hydrophobicity of the coating was investigated. The surface of
the superhydrophobic surface was analyzed and characterized by the contact angle measuring
instrument and the scanning electron microscope respectively. The results show that when the
marble powder and PTFMS-TEOS mass ratio is 1:3, the surface of the hybrid coating has super
hydrophobic function, and the static contact angle can reach 153 degrees, which is mainly due to
the joint action of low surface energy fluorine atoms and nano rough structure on the coating
surface.
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1. 5|

AL LR, Barthlott F1 Neinhuis & I A6 TG AR 1) EIEEPER . BEJS B LS, SR
AR 7 i) % R /K R TH A SCEE AR R R I8, SRR3R T b, WL 2B — BRI,
BRIIARERT S, WM 2RV Tk, R E/K R IR E R0 TR 2 B 3 E R R A 711 [2]

P RSGHE B/K 3R T 75 B R A LR ISR T RE TR R ARS8 B B /K SR T () 7 VA L G TR
g AL MOy BRI 2R A S S AR TRAZE[3] . R A& T AU T AR
WA EER, 1 H TZRERRE R, &M LE FRRRERZ) T B KR Z RO Tl
Aepe o FLA SRR I T A B TN FLBR G5 M O O RR, 2 FLAEALER, IR BRI VR TR ) O e
BRESER, W HLZEBIES, By kRIS AREMER, 1 H SRS, & EMEHE
/N4 [5][6] [7][8]- Kk, #RZR Rt A= s Bk A S . LER B hl & E sl At v E

REEE SRR UEEN Si-0 #AFHE, SiJiF LERAREGHEINESY, HEGR R
EVE. HIKME W AME, 7EIhREMR RN A 1% S A K= RN A[9] [10]. fEANLER A HIIANKEE
FATKYRL, R LASR SR B KR 2 BB 5 B R K 28R, BRI Ak A6 R T 4 B 8 7K BT 75 2 1)
FIMHLRE B2 [11] [12] [13].

ARSCR P B 1 AR 5 IERER O FR(TEOS) B BE S N J »  AC 1K [ Ak 159 2 1 R A N IR R I 68
Vi, [RIEEINN RS AR GO R AL I R AR B2, 8875 B SRS RS, WHRTESNR T,
il & AR KR T« PR GK ZEAGRE I F S0 S HEfil A . TSN AR TR SR sE . R4
BI(SEM), Bl B ACRE BT AN B (FTIR)EF B, SR E A AR ST I . ITEER,
o E 2GR SE  mE R FE IR, KI5 G 1) AR B, 7 E e A AT B A A AR . TR
KPEHERENESEE T, WRAIEAY, SEREERG RSN NG AR, E4EE
AR, . EETEENESEICR, WRAEG - —RESE, W, @, & S5,
H GBS P KRR SR TS K R I e B E M R PR AR N, R eedis#, H HELSBA S EEMEN
B MELEAEYENIRS —E 8B5S A YR SR e 8RR, i AR ERER] B SRR R e AR
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2.1. HEE&E

W RMA TR PR ANE T RI R, REHBRRDRGE, PR E T O
W, R S S DEARIE U 15 min JE RS . REWERIH % K 1 g MU FR R AL R AT 0.2
g TEOS A1 2 ji% DBTDL ¥ fi#fE 30 g IECkeH, RJEIMAKIAA¥y, #EATEA R HEC10 min J5, BT
WEDIiAras RBEEE 2 h, 1S BIHARRE S B, fI&RE: RABHR T2, BREERISE S
WGSBS E TR IS BR S A, 1B AR R

2.2. MREMIR SRAE

A AR A SIRA I IR T, R TR A B B BT R A b R A
B 5 ul VBCR AR BIOT b, A85E 20 s J5 PRI R LA kAl A, BORE L B S D AR BN, HoTEE
WNIZFE R ES Al A . RN ERRSMA S, RERBN BACH RIS BTN 2] e, R NI
RN BRI I NMBRHRIC ARSI . RS T R T I R BT R f URZ A
WIS, s i R By 10 KV, FEREEDIEIR 5 mm x 5 mm IE T, BTG A0S & TR G Lk
TS MR Rl & R RAGBBUK R R R E T ARAM R L, 2 E 55 E RS A
0 R 2 T ) % i A

2.3. AURERRREBH KRB R IR

o X0 e 14 3R = JR N B R R S e 5 TR AR L BB (TEOS) 7 AU B IE ke, SRR AL
DAL FI(DBTDL), S REEA b5 IERERR O A AL e 80, IERERR ZU W8 0 231 Sk mT LA A S
S R AZ IR E A, 2B R AT I RS B AR AR T B, R BEA Ao AT LS 50 73 HCAE PRIR 22 BB
gifrf, FoR R MWHRAEBIT L0052 TR 15 2R SRR R -

3. BR5WL
31 KEAGHEEXNRERKMEHR M

) PSR RS 7K SR T ) 7 A 4 1 DR 3 R A SR TR e ) D R R R R 2, AR SR 6 TR ML SR & W MR ER
TR, I VR O LR AR 1 B B, R 0 SR DRDRE B80T A A i 2 B /K BSCR s s K PE 33T
RERSEEAMM AR A, AT DU SR RAE IR E AR BB K

B L RA R KERA A8 5 PTEMS-TEOS i & L6 A A0 2 Al M o AOM 6 & 53 il 2 0 9.0.18 g
0.36 g F1 0.54 g, AHXT R IEE 20 A& (@) (D)« (C)AN(d)o A He ik A B 25 R B A A H FA) o B8 g AR K,
MR EN 0.54 g i, SR 153°, £} 5 4k S8 N5 el M B0 B AL, 4ERERBIR AR .
TR DR R 3R AR B2 2 s M il A R A B R R 36, M E KT 0.54 g I, IRJERINFFLETE K & 1
YRR RS, IERX MR E SR, ERE TR TS, TERUE RS =M 5 A,
FERAIR Z IR BB AR .

3.2. EHiREX R

IERERR LBR(TEOS) W7 T 45 & A U L5887 MR BF A ASBsmAL TR e, TR = A WPR AR A2
BREEH o [ AL R iR B R A AR ORI, A R I vy, TR )2 R AR SE M 32 BI5EM, W] RE
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Figure 1. WCA of hybrid coatings with different mass ratio of marble powder to PTFMS-TEOS(a); (b); (c); (d)
E 1. KEAAHMS PTFMS-TEOS AERELL THYEMAE F(a); (b); (©); (d)

SRR SR KRR B .

% 1 A FFE RS R G 5K 3 1 BT 7 AR, [ AR AT AT DA R AR A 24 A
TR =R, 2R IEBIRGACIRES BT 75 Z 0 18] 35~40 min, 4GRS IAS] 60°CHY, FrXd B
() E AL B 8] A 10~15 min, 4k ST s AR RS 75°C ), [EALI A4 %6 2 5~6 min. 1ERERR ZEsnl LLLE
A VBT BE T 5 5 SR SR bR A R [ Ak, 1 B A AR 70 1 ook i & 68°C, FITLARITLA Y
[ Ak B R 75°C [ AT (R i, (ER [ T B R R, TTRE S 51 R 2RI AR, BT AR
N 60°C 2 LA IE T .

3.3. REEHEIHT

REA ARy 1) & B RIS B W . [ 2 AR Bk R SEM I .

ME @) r] %1, AEA KA AR PTEMS-TEOS IR JZ IR H-T-#O6H . 2N 0.18 g M KHEA A%
I, H1 (D) AT BLUL SR B A AL IR R I A AR D /AN SR, UMK KRB 83 5 PTEMS-TEOS A 1R I
FIFEANE, DK O RAE R, RITTAGTERRRE S5 . 2 RELA A RIS 809 0.36 g I, E(c)h
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Table 1. Effects of curing temperature on the wetting behavior of hybrid coating

#= 1 EEEXN AR EIEM RIS

EfeikEl °C I i1l/min e salr
25 >30 154
40 30-40 153
50 25-30 153
60 10-15 152
75 5-6 150
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EHT=10.00kV.  WD=7.8mm Mag=20.00KX Signal A=SE2

B 4

200nm 200nm .
EHT=10.00kVv WD=7.6mm Mag=>50.00KX Signal A=SE2 EHT=10.00kV. WD=7.6mm Mag=20.00KX Signal A=SE2
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Figure 2. SEM of hybrid coatings with different mass ratio of marble powder to PTFMS-TEOS (a);(b);(c);(d)
& 2. ~"ElA#H PTFMS-TEOS 5RELLTH SEM B (a); (b); (c); (d)

IR J= R T A6 A2 15 W WA RS RO, TR RVE 2 TolS K /INRIORE, 2R R A S 12 Al A K 3 130°. 240 0.54
g KB AR, BN R 2 BRI T A6 TE BFL SR O 2 5 G5k, i S He A s B 1 /K Bk
&, KB R O JE AT USR], Mok A S5 R R AR R B Aok SO R HERUE B, ZR LR R RO
PN SR T BR T DL A B 25, AT BEL L 73R Y 0 2 T T B [ U 5 e, A 2 A R
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KR RN 2, MRS, IR IR S-S BINAK KA 5 BRI,
BETT S ERZ B TERER T B, R LR 0 U 32 BE 0 IR0 VR AN U 2 T (6 2 PO B L3 AR

P 3 5 T AR IR T AN R SR 0 2 o A e A A OS2 o 30 PR PR P Ao S 4 23 30 KB A B
PIRISERS BRI, AN RAFE A A G, T3 BAT IR . XY PTFMS-TEOS 2CHk45 14
AR KE Si-O #, 1M Si-O #ALAMERARF FaE, 11 H-CF3 B HLHAT RUF IR IE ST xvE, Pr
LARIEA BT RO o

K4 R T 2R ZIORBEA RE N, AR IR T 4 DA RMEN . 2RLr
A8 R K IR E IR X3, A A8 AT B U o A W CE BT g 7 P AR b, RT U5 38 72 ] X 4k
RIS IR AT AERFERAR, BERA 2L TR ZAE P AR 25 A T I TR CEL A 7 BT R AR B K R

A 1 1 1

Figure 3. WCA of hybrid coatings with different substance
3. FEIEMANARHEMARR

Figure 4. Digital photos of superhydrophobic coating after exposing to outdoor for 4 months
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ASCLL PTEMS &5 TEOS J4lEIAL 5 15 2 SRRk e NIRRT REAF KL, K EA Aok i A e 2

KHABHRLZ, TEPFSRE M) & el fEid 1507, Walfi/hT 10" MR BEKIRZE . KA H
Hor FH BT R AR IR RS 25 R AN K Ve B AROR 2 . BEE Aok FH R RO N, SR IR ROl sy, $5 iy
R REA Ak 5 PTFMS-TEOS i EE Oy 0.3 I, iR Z 41 I 2 R IR A K 4, el ik 3]
1 153.4°, WREAESANERER 4 D IR HUKIEREAAE, T HXT pH Dy 1-14 IR OREFE UK PERE -
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