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Introduction

Morphologies of ordered gold nanoparticle films and

attention.! Ordered macroporous solids films have been studied a lot in the
application fields of sensors, catalysts and optoelectronic devices.'They are
often prepared by colloidal ervstal templating method. including polystyrene
(PS), poly (methyvl methacrvlate) (PMMA) and silica spheres.™>* This
templating method allows precise control of the pore size and the
MAcroporous structures.

In this work. we demonstrated our previous work on micro nano-
structure membranes conducted from PS and gold colloidal particles by
filtration technique with a sacrifice laver of Cu(OH), nanostrands. Surface
Enhanced Raman Spectrum properties of gold nanoparticle films were also
detected.

Functional nanoparticles in the form of thin films have attracted plenty of

macroporous films

MNanostrands with a diameter
of 2.5-3nm were synthesized
and deposited uniformly on
AAD
filtration.

substrate  through

PS latex templates with a

hexagonal  structure  have

been naturally formed on the

trands | by filtrati I-'ls‘SEMnmsaol':a‘)“mmum
nanostrands laver by filtration. Al
The film was readily to peel

Experiments

Self-assembly of ordered nanoparticle films and ordered

macroporous films
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Fig. | The synthesis procedure of the ordered
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Results and Discussion

p:epmd from 5 ml 40w gold nanoparticle,
(cF** bilayer of 1.09 mum PS templates, (dy?
10 mL 1060 yun gold nanoparticles filling the
PS monolayer templatss, (2f and (17
macroporotts gold films affer reamoving PS
templates and CHN layars

oft and became free-standing
after removing the nanostrand
sacrificing laver.

3. SERS of gold nanoparticle films

Table | Ranan Enhancement factors and telative

of the vib of R6G meolecul
recorded from 20 nme 40 nm and 150 nm gold
iy Laser excitation was $14.5 nm.
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The nanosize of the interspaces
between the gold nanoparticles may
have confinement effect of the

-

Fig 4 Raman specta (ap-{c) of R6G

I.  Number control of lay
films

s of thus prepared nanoparticle

#® There is a leaner relationship

between the filtration volume

[ v'r-—

of PS colloidal particles and
the number of lavers which
can be seen mn Fig. 2

# This leaner relationship can

be extended to other kinds of

colloidal particles.
Fig. 2 SEMumages of the PS layers prepared by
filterng (ah 10 ok, (b) 20 mL, (¢) 22 mL, (d) 45 mL,
(2) 65 mlL, and () 95 mL of 0.001 wi%s 1.09 mmPS
colloids on CHN layer respectively. (g) The
enlargement of (d) (f) The relationshup between the
filtration volune and the stacking layer numbers of the
PS colloads *

# 50 the lavers of nanoparticle
films can be controlled by

using this Hltration technique.

trapped R6G molecules and result
in the abnormal enhancements and

on the gold manoparticle films
preparad from 10 ml, 20 mun, 10 ml 40 nm,
and 20 ml 130 mn gold nanoparticles,

sespectively: (d) is revorded from 1< 104 M relative  stronger intensities  at
R6G solution frequencies at 1534 and 1596 cm™.
Conclusion

B Free-standing ultrathin gold nanoparticle films were prepared
through simple filiration and peeling off techniques using unique
metal hvdroxide nanostrands.

B These films are free-standing and robust enough to transfer onto
certain substrate for further applications.
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