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Gold nanoparticles stabilized with octanethiolate
monolayer was reported to show ppm-level detection
toward toluene vapbr Chemoresistors based on gold
nanoparticle are operable at room temperature aeid t
electrical properties can be controlled throughatam of
the particle size and the encapsulating ligahdHowever
sensitivity toward polar solvent vapors was not
satisfactory. Recently sensitivity enhancement ataw
polar vapor was reported usingara-functionalized
aromatic thiols as stabilizing ligarfds Although
sensitivity toward polar analytes was observed & b
enhanced, relatively long response time was neéded
reach equilibrium responses. For example no full
equilibrium response was reached 5 minutes aftargbe
exposed to ethanol vapor of 80 and 100 ppm.

In this report we present a new chemoresistor
system based on gold nanoparticles that enhanced
sensitivity without sacrificing equilibrium respansime.
Gold nanoparticle stabilized with 4-methylbenzeiwth
was prepared using two-phase method following the
procedure by Burdt Gold nanoparticles stabilized with
binary mixture of 4-mercaptophenol and 4-methyllegnz
ethiol were prepared by ligand exchange reactidwdsen
4-methylbenzenethiolate nanoparticle and 4-mergdqato
nol. Figure 1 shows the schematic view of the gold
nanoparticle with mixture ligands of 4-hydroxybeneth-
iolate and 4-hydroxybenzenethiolate. Success ef th
nanoparticle syntheses was confirmedt#yNMR spectra.
Two broad peaks centered at 2.5 ppm and 6.8 ppm
corresponding respectively to benzylic and aromatic
hydrogens were observed from 4-methylbenzenetkiolat
gold nanoparticle. The benzylic hydrogens weresphed
to decrease relative to aromatic hydrogens for gbiel
nanoparticle with mixture ligand of 4-methylbenzéme-
late and 4-hydroxybenzenethiolate. The size of the
nanoparticles was characterized by high-resolution
transmission microscopy. The average diameter was
measured to be 2.3 nm (Figure 2). The scale baigire
1 designates 10 nm.

The transducer film was prepared by dip-coating
an interdigitated electrode into the nanoclustdutsm.
The detection system was equipped with a laptop
computer, mass flow controllers, a detection chatrdoel
a temperature controller. Responses of the chesistoe
were carried out by following vapor-induced charaje
resistance. Figure 3 shows the response pattértiseo
nanoparticle sensor upon exposure to various
concentrations of ethanol vapor. Fairly stabkpomses
were observed. It took only less than 30 secondsaf
near equilibrium to be displayed.

In summary gold nanoparticles with mixed
ligands were successfully synthesized as confirmetH
NMR and TEM analysis. The mixture-ligand
nanoparticle sensor was demonstrated to produce
reasonable sensitivity without sacrificing depernlitgb
and response timeEquilibrium responses were reached
in less than 50 seconds for the concentration mange
examined.
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Figure 1. Scheme view of the gold nanoparticlbizzd

with mixture ligands of 4-hydroxybenzenethiolatel &n
methylbenzebethiolate.

Figure 2. High resolution TEM of the gold nanojiet
stabilized with binary mixture ligands of 4-
hydroxybenzenethiolate and 4-methylbenzenethiolate.
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Figure 3. The responses of the mixture-ligand

nanoparticle sensor expressed in sensitivity upon
exposure to various concentrations of ethanol vapor
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