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Abstract

The effects of process parameters for the formation of polypropylene film such as the polypropylene concentration in the
solution, drying temperature for coating film, and variation of nano-silica content on the surface structure and property of
polypropylene film have been studied. A super-hydrophobic polypropylene film with a maximum contact angle of 154° was
obtained at the condition of a polypropylene concentration of 30 mg/mL, a drying temperature of 30 ‘C, a drying pressure
of 93 mtorr for 90 min. The increase of a drying temperature reduced the contact angle by enhancing the surface smoothness
of the film. The increase of nano-silica content in the composite film composed of polypropylene and silica changed the sur-
face shape from microporous to microglobular, which led to increasing the contact angle and showed the super-hydrophobic

surface property.
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Figure 1. Water contact angle of (a) a smooth polypropylene film and
(b) a super-hydrophobic polypropylene film prepared by the dip-coating
on a slide glass.

Figure 2. SEM images of polypropylene films prepared with the
different polypropylene concentrations (polypropylene weight per unit
volume of solvent, mg/mL) in the solutions such as (a) 10 mg/mL, (b)
20 mg/mL, (¢) 30 mg/mL and (d) 40 mg/mL.
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Figure 3. Water contact angles of polypropylene films prepared with
the different polypropylene concentrations (polypropylene weight per
unit volume of solvent, mg/mL) in the solutions.

g Az 20 AN AzE wuke] Taoly 254
54 WskE v B

Ze =2 uhurgy 599

2. 4

FHHFEAZO] 190,000 g/mol?l W84 polypropylene (PP,
Sigma-Aldrich) 2} €12 p-xylenes A3} polypropylene &S
A z38F3Tt. polypropylene =0l A & a7} X ¢komF Az
T oS ARgsto] Eukaa 8719 2571 130~135 TR 412
= A 3133t Polypropylene £-919] F%+ 10~40 mg/mL2] H$
2 g9 e wE vt Aol x 9] S A skaat sislth
Polypropylenes $Hd3] £-3317] 918te] 120 min ©]7d<] &A1
75T B3t polypropylene ZH O AAd A7) vlA = JES
dotr 7] $lste] WA Luljl p-xylene®] 10 nm =7]9] Wi AEIE
1~2.5 wt% JEZ AT o] polypropylene &-1°] Gv 2 A&
3to] polypropylene?} Wb E]7he] £3F &S REEQIT Y AE
7k9}b pxylene®] £3+5 flste] et 8715 7 ARE @ $oll
352 A8 120 min F<F 2539 FAHE AlA polypropyleneZ}H2]
NS Qg SmlE ARSIt

Polypropylene §9-& ARg-ste] whuks Adsty] st 7jwto s
slide glass® 1.5 x 1.5 cm® FA7]|2 A2 Fof I IS = &
WE LHES AA] Htd ST AELeZ S-S ARE3E] 10
min7t A2 3FSIT} Polypropylene BV T8 WS dip-coatingS A}
2315tk Polypropylene B1H}e] 78] % Q1 p-xylene= A| A5}
7] Sl A e 8s ARgakglon ojd L 93 mTorrE frA5ke]
o] XA 90 mintt AFFFS YAk

Polypropylene §-0 02 TR X2l 44 WslE s 9
slo] A&7 24 7](DSA-25, Germany) S o] 8ato] AZe] & M=
= SAsIlen, 54 Al & o]&5F 3 uL ARSItk I8 spwe
EAdS g1t £1819 field emission scanning electron micro-
scopy (FESEM, Hitachi, S-4300)< ©]-8-3F3.0m W 3ol W& 51
9 59 APH WstsE #lsly] $18ke] atomic force microscopy
(AFM, Nano Scope, Multimode)E A3} T}

.40 % EE

P-xylene®ll 10 mg/mL2] EEZ polypropylenes 234171 80
= slide glass 7]¥e]] ¥PEkE TR SF0] A A9k 7] FellA 1z
sb whal EoA ] EEe] FElE Figure 1)t 2o H57+2
1000 =2 4= 3102 polypropylene®] -2 318124 ZAdef o]k
HEZE VR 719 A7 A5 AR FAISATH6,17]. ol
9] polypropylene B9} ¥ FE-SEM O 2 st Av} da|d oz
gk vk F2E 7T Al Jev 22 e R 39
Sk Fof] XgEofA 20 T2 %8} 93 mTorre] $E o4 90 min
ERE AAAEE Fote] 2 v Figure 1(b)¢h o] 147°9 15
7hE vERdle] ulekr| = gell A A 5 Al Sl whet agdel
et FASEEe] The e BTl

Polypropylene®] =% 10 mg/mLoI4] 40 mg/mL7H4] 57HA]7]1
A He SNoERE AT polypropylene BNl X HElE
Figure 20l A2 vlwalglct 78 #hahe 3o 2ofx 50 TE 90
min{} A1Z3to] Wk ujel] 9l & AASSITE 3HEA vl ael
#] polypropylene®] E57} 7ol whet W A7) S/t Hol
7 10 mgmLe] EEAME A2 F3(void)o] B4 3leH 20
mg/mLoAE 332 27171 ¥ F7RIeS BojErh 284 30
mg/mLeIA = 20 mg/mLollA BE sy g 4| T3] v

Appl. Chem. Eng., Vol. 25, No. 6, 2014



600 whd - 21634 .

30°C

160 -

./
150 4 \

o
() ]
A
2 \
(=)} |}
=
T 140
©
% 70°C
S .
o
130
120 T . T T T . T : . . T
20 30 40 50 60 70

Drying Temperature(°C )

Figure 4. Water contact angles of polypropylene film prepared with a
polypropylene concentration of 30 mg/mL according to the variation of
drying temperature in a vacuum oven.
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Figure 5. Water contact angles of polypropylene-nanosilica composite
films prepared with the different polypropylene concentrations
(polypropylene weight per unit volume of solvent, mg/mL) and the
different nanosilica content in the solutions.

Figure 6. Comparison of surface shapes : (a) polypropylene-nanosilica
composite film and (b) polypropylene film.
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