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Abstract: Vinyl-terminated fluoropolysiloxane (FSI) was prepared from 1,3,5-trimethyl-1,3,5 (3,3,3-trifluoroethyl)
cyclotrisiloxane (D;F), octamethylcyclotetrasiloxane (Dy4) and tetramethyltetravinyl cyclotetrasiloxane (D4Vi) in
the presence of alkali glue. A series of interpenetrating network (IPN) FSI/PP composite hydrophobic
materials were formed by high temperature melt polymerization using plastic grade polypropylene (PP),
perfluorohexylethylene (TE-6), trimethylolpropane triacrylate (TMPTA) and maleic anhydride grafted PP
(MAH-g-PP) as matrix resin, secondary hydrophobic modifier, crosslinking agent and compatibilizer,
respectively. The structure of the composites was characterized by FTIR. The comprehensive properties and
surface morphology of the composites were tested by tensile testing machine, contact angle measuring
instrument, SEM, AFM and TG-DSC. The results showed that when D,Vi dosage was 0.05% of the total
FSI mass, TE-6 dosage was 5% of the total FSI/PP mass, MAH-g-PP dosage was 6% of the total FSI/PP mass,
and TMPTA dosage was 3% of the total FSI/PP mass, the hydrophobic contact angle of FSI/PP reached 138.3°
and oleophobic contact angle reached 46.1°, 55.56% and 157.54% higher than those of pure PP, respectively.
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Fig. 1 FTIR spectra of FSI, PP and FSI/PP
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Table 1 Effect of D4Vi dosage on mechanical properties of
FSI/PP
FEMARS  D.Vi /% RIfHSREE/MPa TR /%
PP 0 19.31 88.69
1 0.01 25.24 19.35
2 0.03 25.70 14.98
3 0.05 26.69 13.93
4 0.06 24.99 13.73
5 0.08 22.56 13.02
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Fig. 2 Effect of D4Vi dosage on hydrophobic and oleophobic
properties of FSI/PP
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Table 2 Effect of TE-6 dosage on mechanical properties of

FSI/PP
FEdbbRS  TE-6 JAEL/%  PIfHEREE/MPa BRI /%
6 0 28.33 23.65
7 3 27.57 15.97
3 5 26.69 13.93
8 7 23.98 12.87
9 9 21.73 11.08
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Fig. 3 Effect of TE-6 dosage on hydrophobic and oleophobic
properties of FSI/PP
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XA A P Ak R A 7 458 25 O R B T L A PR R Y
BERP, % 3 5 MAH-g-PP [ &%t FSI/PP 1%
PERERYSE AL ; 1K 4 4 MAH-g-PP J & X} FSI/PP
KB PERE R R, 3k 3 WLIE W, &
MAH-g-PP ZRANEIEAN, FSI/PP AR A HL o8 B 5
Wi 4 R I RS REINS BRAR Y a3, £ MAH-
g-PP #ANHEH 6% (L FSI/PP it AHLE, FE)
B IR B R, BEBT R APsR Iy 29.62 MPa, WiZd i
KRN 49.01%. 281, 4 MAH-g-PP i
6%I, T HE A A SRR PE L5153k FST 5 PP 1
FHAE B AL, HEm PR 2R A, & 4
Wi, SE7KYE MAH-g-PP 1T 6%HF, FSI/PP i
KPEfE B E AL, NIk, MAH-g-PP iRHITE N 6%
OIS, AT FSI/PP ) WCA y 123.4°, SA N
38.2°,

3 MAH-g-PP RIS FSI/PP AL R 14 5
Table 3  Effect of MAH-g-PP dosage on mechanical
properties of FSI/PP

FERHRS MAH-g-PP %5I4/%

IR/ MPa AU 3%

3 0 26.69 13.93
10 3 28.85 34.14
11 5 29.17 40.72
12 6 29.62 49.01
13 8 27.33 34.77
14 9 24.14 28.64
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Fig. 4 Effect of MAH-g-PP dosage on hydrophobic and
oleophobic properties of FSI/PP

2.2.4 RFFH TMPTA JA £ 5 FSI/PP M4k 49 % v

T8 Y 9 AR T A R e TR TR R 25 A
i, % 4 9y TMPTA FRINE X FSUPP 124 PR BEMK
LA B 5 o TMPTA JRHIE X FSI/PP Hi/Kibi
THME RE Y R B A

F 4 TMPTA FRIEE X FSI/PP AU BE (1 5 1
Table 4 Effect of TMPTA dosage on mechanical properties

of FSI/PP
FefbRS TMPTA FH&E/% BB /MPa iU K 3-/%

12 0 29.62 49.01
15 1 29.85 43.60
16 2 31.63 41.70
17 3 33.72 38.42
18 4 32.30 35.62
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:TE’ 100 | —=— WCA
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5 TMPTA VRNt xt FSI/PP B /K B i Bl ) 52 il
Fig. 5 Effect of TMPTA dosage on hydrophobic and
oleophobic properties of FSI/PP
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#EH, £ TMPTA F& 4 3% (LA FSI/PP Jfi g Ak
#E, TR B, FoeR A R R (33.72 MPa ),
PRI, ZCERESH R A FST M PE R K, FSI
5 PP [ AHAPEREAL, SECLW R B Brd /.
M S AIE Y, 38 24 35 T A U T FSUPP (15

KELIMPERE, FEM 17 ) WCA 53] 138.3°, SA ik
F| 46.1°, ML T4 PP, 494 E T 55.56%.
157.54%, A LR AT R aT A, TMPTA Atk
HEHN 3%,
2.3 TS

SR SEM X 4 30 B PR 28 I 4 g LA o 1 2
AT 8, 45 SR I 6. M 6a W, 4l PP
T A EHOEH, | 6b. ¢ Al d /Bl asRE
3. FESh 12 FIRESh 17 B9 SEM &, 4 TMPTA itk
Joi , BEAh 17 FE S R 2 (Y AR kT FST
e T 305 A LR RN HL A SR T RE DI RE T
R, ARG A MBI RETRE; [FET R A il 2R
BEBET M5 T BA IPN 452 56k, IRT
HFRME—E MRS, PiIE B AAE 42T T FSI/PP
B K AR BT K P BE

K6 PP (a), FEb3 (b), Ak 12 (¢) ARG 17 (d)
) SEM K|
Fig. 6 SEM images of PP (a), sample 3 (b), sample 12 (c)
and sample 17 (d)
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B, MHEIE A IPN 2544 o X0 i) = 4E AFM & ( &
Te~h ) E—ESE T%45L .
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Fig. 7 Two dimensional (a~d) and corresponding three dimensional (e~h) AFM images of PP, sample 3, sample 12, and

sample 17
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Fig. 8 TG (a) and DSC (b) curves of PP, sample 12, and
sample 17

25 FSI/PP & &I /KEifMEAE

%5 5K 9 JB/8 T FSUPP (£S5 17) 540 PP
FEARTRIA T R RE . AT LA Y, 4l PP e L
B A SRR, KM IR, AR
MR 2E IR S 5 oA R bR . FSU/PP & A /K
MOBHEE L3R A B h AR BB 5 A A58, i — RS

ERPRLRA LS BB A R BE

®5 MR MTEA R B AU RE
Table 5 Wiping performance of plastic sheets in different
media

BB WCA/(°) SA/(°) Fiis JFRWE KHEE WHEE

PP 88.9 17.9 (6] O X XX
FSI/PP 138.3 46.1 (6] (6] (0] (6]
W O LI, X BEACHERR; XX Jeik#EkR.
MR TR miEERE
I i 1
+
L
T
PP FSI/PP PP FSI/PP

Kl 9 PP 5 FSI/PP & & Hi/KA RO IE B

Fig. 9 Wiping images of PP and FSI/PP composite
hydrophobic materials
3 #it

(1) RHBEPEMEAL TG AE L DsF. DyVi, Dy
EFARRE A WA CIdFEEum FSI, HLAH K
Frm ek Xt PP T AR SLRLIE AT K e

(2) WL T D4Vi. MAH-g-PP }2 TMPTA 11
X FSUPP ZEAPEREME M, 24 D,Vi £l i &
Jy FSI BJFHAY 0.05%, MAH-g-PP Jil#ly FSI/PP
R 6%, TMPTA Wiy FSI/PP BL5 &)
3%HT, FSI/PP B K42 fif ik 5 138.3°, siihiZflf
iK% 46.1°, H H T4l PP 43 Sl 5 55.56% .157.54%,

(3) it SEM, AFM A1 TG-DSC X} FSI/PP &
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