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Self-cleaning surfaces can repel both water and oil, and they have various applications as materials that
can protect surfaces against contamination. These surfaces typically exhibit hierarchical surface struc-
tures with roughness on both the microscale and the nanoscale, and they are composed of low surface
energy components, Such surfaces are normally mechanically weak, and they are prepared using fluo-
rnated solvent-based suspensions consisting of potentially toxic fluorinated compounds, As described in
this report, we have demonstrated for the first time, the use of poly{perfluoropropylene oxide) glycol as
an environmentally-friendly precursor and a novel acetone-based suspension that only utilized
commercially available components for the preparation of self-cleaning cotton fabrics with super-
hydrophobic and highly oleophobic properties. The coating exhibited outstanding mechanical and
chemical durability, and had little influence on the softness or color of the fabric. It is anticipated that
these convenient and versatile formulations will facilitate the application of these materials in various
fields.

© 2015 Elsevier Ltd. All rights reserved.
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Abstract

A series of water soluble brush-like polysiloxane with varying hydrophilic side-chains were syn-
thesized by hydrosilylation between 4 kinds of hydride-containing polysiloxanes and unsaturated
polyethyleneoxide, and the ageregation behavior was investigated nsing steady-state fluorescence,
dynamic light scattering (DL5), and transmission electron microscopy (TEM). The polysiloxanes
with more hydrophilic side-chains would form spherical multipolymer assemblies with a compa-
ratively loose and swollen structure. The density of the hydrophilic side-chains outside the as-
semblies increased, leading to a solution with improved visible clearmess. The obtained relation-
ship between the molecular behavior and the solution characteristics could help desigm macro-
molecular system s with expected properties.
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Polysiloxane, Water Solubility, Aggregation Behavior, Hydrosilylation

KB ERES RN SHRERRITAH

mER, #rad', Hme', L&, BALD, EZ4A0 £ om

126



| FiESIET

SELF-CLEANING

W 3:

TR TR P2 SRR AU 1 45 Bl S 3R T 5K 7

(=2

FIE*, BREUIE, WIERE, IR, SORBE, FEE

14 4 g2 I E2ER (B SR EERD

Vol. 14  No.2
2015 £ 4 H Journal of Guangzhou University ( Natural Science Edition )

Apr. 2015

LEERE 1671-4229(2015)02-0027-05

AR 76 PR W 2R i Al 119 475 R Be i 5K

£ ju, BEE, MBE, FEKR, BhE, AEE
(IR il T

I TTHE 510006 )

m =

B B TE RGBS AT 128 A R R BB IE KR A SRR R
A5

R R Bk, A
oy 3R A & BT T MAMERER KRR AR K, RERRFAANLIER Y TER &5

T PARE S A RE MM FNA, RAAREREAR BRI AR MK AR K, R RN
PR A E iR A ey gk ORI IR G WA, T2 1500 &Y Renk 5 4 E0F 0. 15 we. % of 2R i R AT B 4h 5 A 5 IR
AA29.0 mN - m™'ag ik d@ ik A

KRR BIE AR BN RIEM R AERR,

HESES: 0648 MEREREAG: A

RAEATA; BEIk,; BIFER

A T S R 2R S A MR FE N m M) fE K EE E o TR ET N

o355 F AL S TEPIL A TR ik U AR AL 2R K BE Wi SR e B A I T 5 A A R R A R

% B AT R | R AR A SR 5k ) R 32 Hug | AGEIEAE by =3 8] (7 B AL A, 6] 76 (490E @& 55 1
FIk O — S & o

T TE O A L i A ERET IR T, & 25 32 201 P B ok I 19

127



1798

=T

SELF-CLERNING

4

Network Assembled Structures from a series of Macromolecular Surfactants

(=2

Ximing Zhong, Weiming Yao, Jingyuan Chen, Yanghong Lai, Xiaosheng Lin, Lijun

Kong, Xu Wu

Intermational Conference on Computer Information System: and Industrial Applications (CISIA 20135)

Network Assembled Structures from a Series of
Macromolecular Surfactants

XM Fhong, WA Yao, I'Y. Chen, Y. H. Lai, 35 Lin L.J. Eong, 3. Wa
College of Chemisty and Chemical Ensineering
Guangzhou University
Guangzhon, China

Absract—Network  assembled stroctores from a  series of

macromolecular surfactants were prepared om glass surfaces.
When the content of the hydrophobic sidechains was increased
from 10 to 90 mol%s, the solutions exhibited a lower surface
tension. In addition, these solufion: uifimately formed thinper
and more orderly metwork-based porons films on glass surfaces.

Esywords-arseciaive Behaviour; menwoTk STHCres;
macromolecilar surfecians; kydrophobic side-chams

I INTR.ODUCTION

The self-assembly behavior of surfactants on solid surfaces
is of significant scientific and technolegical importance due to
their ralevance to biomscromoleculsr systems and potental for
various industrial applications [1] Macromoleoular surfactants
incorporate hydrophilic and hydrophobic monomer units that
are amached to the same surfactant backbones [2] and the self-
assembly behavior of these surfactants can be influenced by
their inherenf stachores, concenrations, mXng rados among
nmlg-component systems, and external sommli. Generally, the
selfassembled nanosmoctares of macomolecular surfactants
can exhibit 2 wide range of architectural diversity, and thess
zalfaszembled nanostructures also tand to be more stabla than
the self-sssembled stuctures of low molecular weight
amphiphiles [3]

In recent years, the development of surface modification
techniques has led to the facile preparaton of macromaolacular
filme and facilitated the modification of surfaces [4] However,
the composition and homopeneity of these films were often
poorly defined or differed from the expected composidon. On
solid supports, varions kinds of macromolecnlar soachares
have been ipvestizated including those of linear block
copolymers [5] dendronized macromolecules [§] special
macromolecules mcorporating siloccane blocks or flnorinated
umits. and commosite macromoleculsr svstems.  However.

imvestizating the structures of the films on the surfaces, we
were surprised to discover that the surfactant structure had a
smong influence on the assembled stucmres on glass surfce.
This work will provide valnable insight into the desizm and
preparation of macromoleculsr flms with well-defined
fimctonal namestuctures that exhibit nmsble properties.

— Hydrophobic ==~  Bulky = Hydropiifc —
—{-:H,-quh_ —{-:H,-tHj'T —ES‘H,.-\.IH)?
=i o=
T st A
cH -oH80H n CHy—C - Hy
' - CHysdE
]
| t g

Sorfactant strecture
! |

FIGURE L ILLUSTRATION OF THE MACROMOLECTULAR.
SURFACTANTS THAT INCORPORATED HYDROPECBIC (AMCL2S)
UNITE, BULKY (555) UNITE, AND HYDROPETLIC (AMPS) UNITE.
TEE 5UBSCRIPTE IN THE STRUCTURES SEHOWN ABCOVE
REPRESENT TEHE MOL% VALUES FOR EACH UNIT, WHERE X =10,
30, 50, T0, AND S0 MOL%, ¥ = 5 MOL%, AND Z=593-X MOL%.

O  EXPERIMENTAL SECTION
A Muocromelecular Surfactanits

The macromolecular surfactants  incorporating 2-
{acrylamide)-dodecane sulfomic acid (AMCI25, 10-50 mol%s),
spdium  pshTenssulfonate 5550 5 mel%). and 2
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Preparation of coatings from a series of
silicone/fluorine-functionalized polyacrylates
via electrophoretic deposition

Weiming Yao®®, Zhengping Wang®®, Xu Wu®*, Bingbing Li*®,
Ximing Zhong?, Jing Lin®, Jingyuan Chen® and Yanghong Lai®

Silicone /fluorine-functionalized polyacrylates were synthesized and subsequently used to prepare corrosion-
resistant transparent coatings via electrophoretic deposition. The coated tin plate with the functionalized
polyacrylate had a gloss value higher than 95.0 GU and resisted rust after immersion in a 5wt% NacCl solution for
10days. In addition, these coatings remained adhered strongly to the tin plates even after they were bent. It is
hoped that this work will provide useful experimental data and assist researchers with the design of applicable coat-
ings with desirable properties. Copyright © 2015 John Wiley & Sons, Ltd.

Keywords: electrophoretic deposition; functionalized polyacrylates; coatings; glossiness; corrosion-resistance

INTRODUCTION respective surface tensions of 72.1 and 50.8mNm ™' were ~120
and ~100 °”* In addition, many fluorinated polymer-based com-

Electrophoretic deposition (EPD) is used industrially for the ap-  ponents are only soluble in expensive flucrinated solvents,?***!

plication of coatings onto conductive substrates with large sur-  which require additional expense for the fabrication of these

face areas and complex shapes." Advantages of this coating  coatings.

strategy are an environmentally friendly, scalable, simple, and Although the effects of varying polymer structures on the
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