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Abstract Ag/ZnO nanoparticles can be obtained via

photocatalytic reduction of silver nitrate at ZnO nanorods

when a solution of AgNO3 and nanorods ZnO suspended in

ethyleneglycol is exposed to daylight. The mean size of the

deposited sphere like Ag particles is about 5 nm. However,

some of the particles can be as large as 20 nm. The ZnO

nanorods were pre-prepared by basic precipitation from

zinc acetate di-hydrate in the ionic liquid 1-butyl-3-

methylimidazolium bis(trifluoromethanesulfonyl)amide.

They are about 50–300 nm in length and 10–50 nm in

width. Transmission electron microscopy (TEM), energy-

dispersive X-ray analysis (EDS), X-ray powder diffraction

(XRD), UV–Vis spectroscopy, X-ray photoelectron spec-

troscopy (XPS), and photoluminescence (PL) were used to

characterize the resulting Ag/ZnO nanocomposites.

Introduction

Metal/semiconductor oxide composite nanoparticles are

interesting because of their optical, electrical, magnetic,

and chemical properties that are not found in the single

individual component. These properties that arise from

their combination renders the materials interesting in dif-

ferent application areas including nanoelectronic devices,

catalysis, nonlinear optical devices, etc. [1]. Materials that

combine silver and zinc oxide have attracted attention not

only because ZnO is one of the most important wide-band-

[19], high-temperature methods [20], hydrothermal syn-

thesis [15], solution-phase methods using additives such as

surfactants [21], and microwave heating [22]. Some core–

shell structures of ZnO have been fabricated such as Zn–

ZnO nanocrystals by combing liquid-solution colloids

together with the vapor–gas growth process, [23] and the

synthesis of Au–ZnO composites by a solution-phase

method [24]. Classically, Ag/ZnO composite materials have

been obtained from wet chemical precipitation–deposition

methods [25], electrochemically [26–28], hydrothermally

[14], via thermal decomposition of Ag2O on ZnO [29], or by

combined thermal evaporation and sputtering [30]. Sonon-

chemistry is known to be an excellent method for the

preparation of nanoparticles [31]. Room-temperature ionic

liquids (RTILS) have aroused increasing interest for mate-

rials synthesis due to their advantages such as a compara-

tively high thermal and chemical stability, the ability to

dissolve a variety of materials and, importantly, often no

measurable vapor pressure [32–34]. In this report we

describe the synthesis of Ag/ZnO particles. In a first step

T. Alammar � A.-V. Mudring (&)

Anorganische Chemie I – Festkörperchemie und Materialien,

Ruhr-Universität Bochum, 44780 Bochum, Germany

e-mail: anja.mudring@rub.de

URL: www.anjamudring.de

123

J Mater Sci (2009) 44:3218–3222

DOI 10.1007/s10853-009-3429-4


	Facile preparation of Ag/ZnO nanoparticles via photoreduction
	Abstract
	Introduction
	Experimental
	Synthesis
	ZnO nanorods [37]
	Ag-ZnO composite particles

	Characterization

	Results and discussions
	Mechanism of the Ag photoreduction

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice




