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1. Introduction 0\},
Metal nanoparticles and their preparation have attracte ch
attention due to their interesting physico-chemical prop s and
potential applications [1-4]. Thin films of metal nqDoparticles
deposited onto solid substrates represent an impertant class of
materials with wide potential applications fro l}%ergy to elec-
tronics [5]. Nanometer size particles with dj nt shapes, sizes
and varied optical and electrical prope are a subject of
international interest [4,6-8]. The ap@lcations of the metal
nanoparticles, especially gold nano icles ranges from basic
research to applied research in biology (sensors), catalysis and
nanotechnology [4]. The use of cellulose as a substrate or support
for preparation of metal nanoparticles has been described in
literature [9,10]. This technique takes advantage of the porosity
of cellulose and metal ions are impregnated and subsequently
reduced to form nanoparticles within the cellulose matrix. This is
however limited to the pore size and an overall porosity of
cellulose fibers as the support for the formed nanoparticles. Such
synthesis of metal nanoparticles impregnated onto cellulose
fibers have been reported with multiple immersion and rinsing
steps [9]. Dong and Hinestroza [11] reported the synthesis of
cationically charged cellulose substrates by grafting positively
charged (2,3-epoxypropyl)trimethylammonium chloride (EPTAC)
and used as templates for the deposition of negatively charged
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nanoparticles and negatively charged metal complexes. The
difficulties of the previous studies, were scaling-up and reprodu-
cibility of these types of reactions which were generally imprac-
tical. This is due to the fact that the immersion and cleaning steps
involved result in altered stoichiometric amounts absorbed which
cannot be precisely defined.

In the present study, we report a facile synthesis of nanogold
thin films onto monoporous, semi-permeable regenerated cellu-
lose membrane. Regenerated cellulose membranes are commonly
used for dialysis of biological molecules and are composed of
uniform pore sizes allowing for potentially consistent deposition
of metal nanoparticles.

2. Experimental

A basic synthetic protocol was followed to form the gold
nanoparticle thin film on cellulose. The synthesis was conducted
using a cellulose Slide-A-Lyzer Dialysis Cassette (10k MWCO,
Pierce Biotechnology, Inc., USA) composed of ~24 A diameter
pores as a reaction chamber. The membrane dialysis cassette was
first hydrated by immersing in 40 mL Milli Q water (18 mQ
resistivity) for 1 min. The cassette was then injected with 2 mL
of 0.01 M AuCl,~ aqueous solution. The cassette was then
immersed into 500 mL solution of 0.1 M NaBH; under mild
stirring. Within 2 min of stirring the yellowish membrane surface
turned red signifying the progress of the reaction. The stirring was
continued for an hour. After which the solution was clear in color
within the dialysis cassette signifying the complete reduction of
gold salt. The membrane changed from clear to grape red color
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