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Abstract 

The thermal annealing of zinc precursors to form suitable seed layers for the growth of ZnO 

nanowires is common. However, the process is relatively long and involves high temperatures 

which limit substrate choice. In this study the use of a low temperature, ultra-violet (UV) 

exposure is demonstrated for photodecomposition of zinc acetate precursors to form suitable 

seed layers. Comparisons are made between ZnO nanowire growth performed on seed layers 

produced through thermal annealing and exposure to UV. The dependence of growth density 

and nanowire diameter on UV exposure time is investigated. Growth quality is confirmed with 

energy dispersive x-ray (EDX) and x-ray diffraction (XRD) analyses. The chemical 

composition of the exposed layers is investigated with EDX and X-ray photoelectron 

spectroscopy (XPS). Atomic force microscopy (AFM) is utilized to investigate morphological 

changes with respect to UV exposure. The diameter and density of the resultant growth was 

found to be strongly dependent on the UV exposure time. UV exposure times of only 25 to 30 

seconds led to maximum density of growth and minimum diameter, significantly faster than 

thermal annealing. EDX, XPS and AFM analyses of the seed layers confirmed decomposition 

of the zinc precursor and morphological changes which influenced the growth. 
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1. Introduction 

Zinc oxide (ZnO) nanostructures have attracted much research and commercial interest due to their 

many unique properties, such as direct wide band gap (3.37 eV), high anisotropic configurations, 

piezoelectric characteristics and biocompatibility. Large surface to volume ratios of such 

nanostructures enable ultra-high sensitivity sensing. Furthermore, ZnO nanowires possess specific 

electronic and optical properties which stem from the high binding energy of 60 meV. Hence the 

properties of ZnO nanostructures has led to many potential applications, such as light emitting diodes 

(Ahn et al 2011), UV lasers (Huang et al 2001), UV detectors (Yi et al 2014), photo-voltaic devices 

(Guerguerian et al 2011, Hsueh et al 2012), gas sensors (Tarat et al 2012, Wang et al 2012, Lim et al 

2011), chemical sensors and biosensors (Ali et al 2011, Yang et al 2009). 

For ZnO nanowires to be utilized as part of a device they must be grown, generally directly onto the 

surface of these devices, during fabrication. The growth of ZnO nanowires can be categorized into 

vapour-phase and hydrothermal techniques. Vapour-phase synthesis of ZnO nanowires produces high 

quality structures with low density of defects. However, vapour phase synthesis, such as chemical 

vapour deposition (CVD) (Ok et al 2010, Smith et al 2015), vapour-solid (VS) (Wang 2004, Yoon et 

al 2008), vapour-liquid-solid (VLS) (Zacharias et al 2010, Fan et al 2006), and thermal evaporation 

(Kar et al 2006), require high process temperatures (700°C to 900°C), high cost equipment setups and 

also involve complex and difficult process control. For these reasons, vapour phase synthesis lacks 

suitability for low cost volume production. The high process temperatures also limit the substrate 

types, onto which these devices can be fabricated, again influencing the cost and diversity of devices 

which can utilize such nanostructures. However, the development of aqueous hydrothermal 

techniques (Greene et al 2003, Akgun et al 2012, Baruah and Dutta 2009b) opens the possibility of 

mass production due to the low temperatures of less than 100°C, low setup costs and simplified 

process control. This low temperature also allows the flexibility of being able to choose from a much 

wider range of substrates, such as polymers. For this reason the hydrothermal growth of ZnO 

nanowires is favourable in device fabrication. 

The hydrothermal growth of ZnO nanowires, directly onto a substrate, requires a seed layer to 

nucleate the growth. This layer must be uniform and for many applications must also be selectively 

patterned to enable growth in specific areas of the sample. The quality of the seed layer is important 

because the seed layer plays a vital role in the morphology of the resultant growth (Song and Lim 

2007). Several methods exist for the formation of a suitable seed layer such as sputter deposition 

(Song and Lim 2007, Yang et al 2014) and zinc acetate derived seed layers (Bai 2011, Greene et al 

2005, Gowthaman et al 2011, Hong et al 2013). Methods such as sputter deposition tend to yield 

highly uniform seed layers and also have the benefit of being able to accurately pattern the seed layer 

through photolithography. These processes, however, are high cost due to the use of expensive 
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equipment, they can also be limiting on the type of substrate available for use as the chemicals used in 

the photolithography process can be damaging to many polymer substrates. The use of zinc acetate 

solutions for the formation of seed layers provides a popular alternative. Although these solutions take 

many forms and a variety of deposition methods exist, the active reagent is the zinc acetate. The 

disadvantage, however, is the annealing process that is required for the thermal decomposition of the 

zinc acetate to form ZnO nanocrystallites, which become the seed layer. Generally, this annealing 

process is carried out on a hot plate or in an oven for a period of between 10 minutes (Hosono et al 

2004) and 5 hours (Baruah and Dutta 2009a) at elevated temperatures of between 150°C (Wahid et al 

2013) and 350°C (Plakhova et al 2012). This process is long and requires relatively high temperatures 

which limit the use of polymer substrates. The thermal decomposition of zinc acetate by local heating 

through the use of a laser has been explored by Hong et al (Hong et al 2013). However, this technique 

requires a gold layer and may limit the use of organic substrates due to heating.  

To address this problem, enabling a wider range of substrate materials while reducing the annealing 

time and temperature, the work presented here investigates a faster, low temperature method for 

creating suitable seed layers for ZnO nanowire growth. The use of UV exposure to cause 

photodecomposition of the zinc acetate layer to form a suitable seed layer is demonstrated. This 

process could be incorporated into a printing process like flexographic printing. Flexographic printing 

has been investigated previously by the authors for the deposition of inks containing zinc acetate for 

the purpose of creating a seed layer suitable for the growth of ZnO nanowires (Lloyd et al 2013). 

Others have also investigated alternative printing methods such as inkjet for the same purpose (Liang 

et al 2013, 2009, Kwon et al 2013, Kitsomboonloha et al 2009). With the roll to roll nature of the 

flexographic printing technique and the use of low cost polymer substrates, devices could be mass 

produced with a high throughput at relatively low cost. Therefore, the development of a fast annealing 

process such as UV exposure investigated here is of technological importance. 

The UV decomposition of zinc acetate for the production of seed layers has been demonstrated here 

on printed conductive electrodes on polymer substrates suitable for low cost fabrication. The process 

led to high quality, dense and uniform growth of ZnO nanowires. The effect of UV exposure time on 

the resultant ZnO nanowire growth was investigated along with compositional and morphological 

changes in the seed layer due to UV exposure. It is shown that significantly less time is required to 

form a suitable seed layer when using UV exposure as compared to thermal annealing. Furthermore, 

the significantly reduced ambient temperature allows a wider range of low cost plastic substrates to be 

used in the fabrication of devices incorporating ZnO nanowires. 
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2. Methods 

2.1. Materials 

The ink solutions consist of isopropanol (IPA) (Fisher scientific), zinc acetate dihydrate (Sigma 

Aldrich) and deionized water. Zinc acetate dihydrate and hexamethylenetetramine (HMTA) were 

required for the hydrothermal growth of the ZnO nanowires, these were purchased from Sigma 

Aldrich. The Carbon electrodes were printed with carbon flexographic ink 32% solids (Gwent 

electronic materials Ltd, C2080529P7) onto Cirlex Polyimide sheet of 0.15 mm thickness purchased 

from Lohmann Technologies UK Ltd. All chemicals used were of analytical grade and used without 

further purification.  

2.2. Sample preparation 

Samples were prepared by printing a layer of conductive carbon ink onto the surface of a polyimide 

substrate using an IGT Reprotest Printability Tester F1 Flexographic printer. The ink was then dried 

at 150°C for 10 minutes. Following this the zinc acetate precursor ink was prepared as previously 

described (Lloyd et al 2013). The ink consisted of 20% water, 80% IPA and contained a concentration 

of 0.1 M zinc acetate dihydrate. This solution was then simply drop cast onto the prepared printed 

carbon electrode on polyimide or onto bare silicon substrates. Carbon printed polyimide substrate was 

used to demonstrate the suitability of UV photodecomposition technique for scaled up production of 

ZnO nanowire devices. Silicon substrates were used to allow better characterization of the seed layer 

due to its higher conductivity and chemical purity. 

After drop casting the zinc acetate precursor ink onto the samples, they were placed into the UV 

curing machine (Novascan, PSD Pro digital UV ozone system, with a UV lamp generating UV light at 

both 185 nm and 254 nm) for a duration of 5 seconds up to 120 seconds. After exposure, the samples 

were analysed to confirm the decomposition of zinc acetate with respect to the UV exposure time. 

Comparative control samples were annealed on a hot plate and in an oven at 150°C without UV 

exposure. 

2.3. Growth 

After the preparation of seeded samples, hydrothermal growth was performed. This allowed the study 

of the seed layer quality by assessing the resultant growth on the samples. The growth procedure, 

adapted from Akgun et al (Akgun et al 2012), was performed at 70°C in 200 ml of growth solution. 

The growth solution consisted of 10 mM zinc acetate dihydrate and 10 mM HMTA, mixed at room 

temperature. The growth solution was then placed in a preheated water bath at 70°C for 30 minutes. 

The sample was dipped in preheated (70°C) deionized water for 5 seconds prior to floating the sample 

on the surface of the growth solution. The sample was then left for 6 hours to grow ZnO nanowires. It 

was found that the preheating of the sample prior to growth reduced the formation of a nonselective 



UV photodecomposition of zinc acetate for the growth of ZnO nanowires  5 
 

seeding layer, formed when a cold sample enters hot growth solution. Once the samples were 

removed from the growth solution they were vigorously washed with deionised water to remove any 

growth solution from the surface. 

2.4. Characterization 

The quality of the resultant ZnO nanowire growth was studied with a Hitachi S-4800 scanning 

electron microscope (SEM) at 10 kV to obtain topographical information such as diameter, shape and 

density of growth. The SEM was equipped with an Oxford Instruments energy-dispersive x-ray 

detector (EDX) employed to determine the elemental composition of the grown samples. The EDX 

was also used to assess changes in the elemental composition of the seed layers with respect to UV 

exposure time. A Bruker D8 Discover x-ray diffraction (XRD) system, equipped with a Cu_Kα x-ray 

source and a Lynxeye detector, was employed to evaluate the crystallinity of the as grown ZnO 

nanowires. Furthermore x-ray photoelectron spectroscopy (XPS) was used to evaluate the structure 

and composition of the seed layers with respect to UV exposure. The XPS experiments were carried 

out at room temperature using the Kratos Axis Supra system equipped with a monochromatic Al Kα 

source having an energy of 1486.6 eV. To investigate surface morphology of the seed layers a JPK 

Instruments atomic force microscope (AFM) was used in AC mode using tapping mode RTESP AFM 

probes (Bruker, USA). Images were subsequently analysed using scanning probe image processor 

(SPIP) image analysis software. 

3. Results and Discussion 

UV exposed samples were compared with control samples, such as non-annealed and thermally 

annealed samples. For non-annealed samples the ink was simply air dried. Annealed control samples 

were produced by introducing common thermal annealing processes, as described below. 

Topographical SEM images of resultant ZnO nanowire growth performed on four different types of 

control samples are shown in figure 1. These samples were prepared as follows, (a) a seed layer which 

was not annealed, (b) a seed layer which was annealed on a hot plate at 150°C for 30 minutes, (c) a 

seed layer which was annealed in an oven at 150°C for 10 minutes and (d) a seed layer which was 

annealed in an oven at 150°C for 30 minutes. Non-annealed samples showed very little growth. In 

some small areas where growth was found as shown in figure 1(a), it was sparse and consisted of 

large wires typically greater than 350 nm in diameter. The thermally annealed control samples 

showed, as predicted, dense growth of much thinner nanowires. However, the hotplate annealed seed 

layer tended to result in more irregular growth directions and large variations in nanowire diameters. 

The oven annealed samples showed an improvement in density and uniformity. Further improvement 

was seen for growth on seed layers annealed for 30 minutes duration as compared to 10 minutes. 
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Samples annealed in the oven for 30 minutes produced nanowires of approximately 25 nm in 

diameter. 

 

Figure 1: SEM images of ZnO nanowire growth on control samples (a) non-annealed seed layer, (b) hotplate 

annealed seed layer (30 minutes), (c) oven annealed seed layer (10 minutes) and (d) oven annealed seed layer (30 

minutes). Scale bars indicate 500 nm.  

For the UV exposure process, samples were exposed to UV for different durations. This was to 

establish how much UV exposure was required to cause sufficient decomposition of the zinc acetate 

to achieve a suitable seed layer for the ZnO nanowire growth. Samples were annealed for 5, 15, 25, 

30, 45, 60 and 120 seconds, significantly less time than that of thermal annealing. SEM images of the 

resultant growth are shown in figure 2 and they show an interesting trend in the nanowire diameter 

and density of growth. After only 5 seconds of exposure the growth density is significantly greater 

than that of the non-annealed control sample. As the exposure time is increased, the density of 

nanowires increases and the diameter decreases. Beyond 25 to 30 seconds the density of growth 

begins to decrease again and the diameter of the nanowires begins to increase. This is shown 

graphically in figure 3 which clearly shows the trends in the density of growth and diameter of the 

nanowires versus UV exposure time. A clear trend can be seen on this graph showing the increase in 

nanowire density with increased exposure time, up to 30 seconds where the nanowire density then 

decreases as the exposure time further increases. It can also be seen that the trend in the diameter of 

the nanowires is the inverse of the growth density. 
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Figure 2: SEM images of UV annealed seed layers after ZnO nanowire growth with varying exposure times of (a) 5 s, 

(b) 15 s, (c) 25 s, (d) 30 s, (e) 45 s, (f) 60 s and (g) 120 s. Scale bar indicates 500 nm. 

 

Figure 3: Graph of ZnO nanowire diameter (diamonds) and density (crosses) after growth vs. UV exposure time. 

EDX and XRD analyses on the resultant growth show that the nanowires were of ZnO with high 

crystallinity. Figure 4 shows the EDX spectrum taken from a sample grown on a seed layer after 25 

seconds of UV exposure time. The result confirms the chemical purity of the sample with only 

carbon, oxygen and zinc present in the spectra. The carbon contribution is due to the underlying 

carbon printed polyimide substrate and the zinc and oxygen are from the ZnO nanowires. 

Compositional analysis of the spectra revealed the zinc to oxygen ratio to be almost 1, demonstrating 

the typical 1:1 stoichiometry of ZnO. This result was typical of all of the samples from 5 to 120 

seconds of UV exposure. 
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Figure 4: EDX analysis of ZnO nanowires grown on a seed layer after 25 seconds UV exposure time. 

Figure 5 shows XRD analysis for growth on a seed layer which was exposed for 25 seconds and 

represents a typical result for exposure times between 5 and 120 seconds. XRD analysis of the 

resultant ZnO nanowire growth on UV exposed seed layers showed that the ZnO nanowires have 

good crystallinity.  The XRD results, shown in figure 5, show the 2θ plot for the bare printed carbon 

on polyimide substrate (lower trace) and the as-grown ZnO nanowires on the printed carbon on 

polyimide substrate (upper trace). The spectra have been offset for clarity and show the characteristic 

ZnO peaks that are consistent with the hexagonal structure of ZnO. This confirms the nanowires are 

of wurtzite-type crystalline structure as demonstrated by the main ZnO peaks at 2θ = 34.31°, 31.67° 

and 36.14° assigned to the [100], [002] and [101] axes respectively. The dominance of the [002] peak 

shows a preferential growth direction along the c-axis and high quality of the resultant nanowires. The 

peak observed at 38.06° is an artefact of the carbon substrate and appears in both spectra, with and 

without ZnO nanowires. 

 

Figure 5: XRD analysis of the resultant ZnO nanowire growth on a seed layer after 25 seconds of UV exposure 

(upper trace) and bare printed carbon on polyimide substrate (lower trace). 

It has been shown that the UV exposure technique provides a seed layer suitable for the growth of 

ZnO nanowires. The growth improves with increased UV exposure of the seed layer, up to 30 

seconds, as shown in figure 3. However the growth appears to reduce in density with further increase 
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of exposure time beyond 30 seconds. This observed trend in the growth density is most likely due to 

the density of seeding crystals in the seed layer. A higher number of seeding sites will lead to a higher 

number of growth sites and therefore a higher density of ZnO nanowires. 

It is expected that the nanowire diameter will be inversely proportional to the density of growth. This 

is due to the Zn+ ion concentration of the growth solution at the surface of the growing nanowires. 

The growth reactions, and therefore consumption, of these Zn+ ions during the growth process causes 

the Zn+ ion concentration at the surface of the growing nanowires to decrease compared to the bulk 

concentration. This process gives rise to a concentration gradient within the growth solution towards 

the growing surface. The growth mechanism of ZnO nanowires proposed by Elias et al (Elias et al 

2008) shows this in more detail. The magnitude of the concentration gradient at the surface is 

dependent on the rate at which the Zn+ ions are consumed by the growing nanowires. Therefore more 

growth sites will result in a lower concentration of Zn+ ions at the surface. Growths performed in 

solutions containing higher concentrations of zinc precursors tend to give rise to wires of increased 

diameter (Akgun et al 2012). Higher density growth, which results in a reduced surface concentration 

of Zn+ ions from the growth solution, due to an increase in the number of growth sites, will therefore 

lead to ZnO nanowires of reduced diameter for the same growth parameters. 

EDX analysis of UV exposed seed layers was performed to assess compositional changes in the zinc 

acetate layer with respect to UV exposure time. The structure of zinc acetate is Zn(CH3CO2)2 

therefore it is anticipated that a reduction of carbon and oxygen would be observed with an increase in 

UV exposure time. Zinc acetate has four oxygen and four carbon atoms. Since ZnO contains oxygen 

with a 1:1 stoichiometry to zinc and contains no carbon it is further anticipated that the reduction in 

carbon would be greater than the reduction in oxygen. The EDX analysis in figure 6 shows the 

oxygen to zinc and carbon to zinc ratios of the seed layer with respect to UV exposure time. EDX was 

carried out on seed layers deposited on to silicon substrates and is averaged over 6 spectra per sample. 

An acceleration potential of 5 kV was used and analysis was over the whole viewing area while 

imaging at 1k times magnification. The low acceleration potential of 5 kV reduces the penetration 

depth, as compared to higher acceleration potentials, while still allowing the 0.277 keV, 0.525 keV 

and 1.012 keV peaks to be observed which correspond to the carbon Kα, oxygen Kα and zinc Lα 

transitions respectively. Imaging over a larger area gives an averaging effect which gives more 

consistent results. The large area scan also reduces charging on the poorly conducting unexposed 

layers. 

The EDX analysis shows that samples with no UV exposure have ratios of 3.3 and 2.7 for the oxygen 

to zinc and carbon to zinc respectively. These values are more consistent with basic zinc acetate 

which has the structure Zn4O(CH3CO2)6 giving expected oxygen to zinc and carbon to zinc ratios of 

3.25 and 3 respectively. Basic zinc acetate is most likely being formed in the ink solution during the 
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solution phase. The trends in the atomic ratios shown in figure 6 confirm that the UV exposure is 

causing decomposition of the deposited layer. With increased UV exposure time, both the oxygen to 

zinc ratio and the carbon to zinc ratio decreases. A larger decrease in the carbon to zinc ratio than the 

oxygen to zinc ratio was observed. The decomposition shown in figure 6 would lead to a higher 

proportion of ZnO nanocrystallite seeds for samples undergoing more UV exposure and this explains 

the trend for up to 30 seconds of UV exposure shown in figure 3. With further increase in UV 

exposure, i.e. beyond 30 seconds, the EDX analysis shows little change. This indicates that the rate of 

decomposition of the zinc precursor reduces beyond 30 seconds of UV exposure and that the quantity 

of ZnO becomes constant. However, it is evident from the trends in the nanowire growth that the 

density of suitable seed crystals is decreasing. It is anticipated that only a fraction of the zinc 

precursor will undergo decomposition and mostly at the surface where the intensity of UV is greatest. 

The penetration depth for the EDX will be close to or beyond the thickness of the layer hence the 

ratios for the oxygen to zinc and carbon to zinc are not showing a change to 1 and zero respectively 

which would be expected for full conversion. 

 

Figure 6: EDX compositional analysis of UV exposed zinc precursor layers showing the oxygen to zinc ratio (upper 

trace) and the carbon to zinc ratio (lower trace). 
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XPS analysis of the seed layers further confirms conversion of the zinc precursor to ZnO with 

exposure to UV. Detailed analysis of the Zn 2p peak was carried out. Figure 7(a) shows analysis for 

samples which have undergone no annealing. A fit to the obtained data is achieved with only one 

component at 1022.8 ± 0.1 eV, which corresponds to Zn-O-C=O, a structure consistent with zinc 

acetate or basic zinc acetate. For samples exposed to UV for 30 seconds a strong shift of the peak was 

observed and a good fit was given by two components at 1022.8 eV and 1021.8 eV which correspond 

to Zn-O-C=O and Zn-O respectively, further confirming the formation of ZnO in the layer. 

Compositional analysis revealed that after 30 seconds of exposure 72% of the signal was associated 

with Zn-O and 18% with Zn-O-C=O indicating strong conversion at the surface. The same analysis 

was carried out for a sample after 120 seconds of UV exposure which showed a similar conversion 

percentage. This indicates that more than 30 seconds of exposure has little effect on the composition 

of the seed layer. Figure 7(c) shows XPS data for a sample which was oven annealed for 30 minutes 

at 150°C which shows a fit with only one component at 1021.8 eV which corresponds to full 

conversion to ZnO. 

 

Figure 7: XPS analysis showing the Zn 2p peak (raw data is dashed line) of (a) seed layer with no UV exposure, (b) 

seed layer exposed for 30 seconds and (c) a seed layer after 30 minute oven annealing. 
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The trend shown in figure 3 suggests that the nucleation site density is at a maximum after 25 to 30 

seconds of UV exposure. With less exposure time it is expected that insufficient decomposition of the 

zinc precursor has occurred. The reduction in nucleation site density for exposure times greater than 

30 seconds could be attributed to surface morphology, for example grain size and surface roughness. 

This could be due to sintering of the ZnO layer reducing the density of nanocrystallites without 

reducing the quantity of ZnO. This is a low temperature method where the ambient temperature 

during the exposure did not rise above 46°C. However, the high UV flux and UV absorption 

properties of the zinc precursor and ZnO could induce localized heating within the thin layer making 

sintering possible without the need for the whole thickness of the substrate reaching sintering 

temperatures. Further evidence of this can be found in AFM images and Fourier image analyses. 

Figure 8(a-c) shows AFM images of seed layers exposed to no UV, 30 and 120 seconds of UV 

respectively. These images were levelled and filtered to remove low frequency curvature and high 

frequency noise while maintaining the surface features of the sample. The images clearly show that 

the surface texture and grain size is changing with UV exposure time. The images were also analysed 

using an average, line by line, Fourier transform which is shown in figure 9 for seed layers exposed to 

no UV, 30 and 120 seconds of UV respectively. The Fourier analyses highlights the change in surface 

morphology of the seed layers. This is shown by the increase in amplitude of lower frequency 

components with increased exposure time. This indicates that the features are growing in size with 

increased UV exposure and confirms the observations made subjectively from the images in figure 8. 

The analyses shows three peaks for a seed layer exposed for 30 seconds at frequencies that correspond 

to component wavelengths of 333nm, 200nm and 125nm from low to high frequency respectively. 

For the seed layer exposed for 120 seconds the dominant peak corresponds to long wavelengths of 

around 333nm which are much larger than many of the features in the seed layer exposed for just 30 

seconds. 

 

Figure 8: AFM images of seed layers after (a) no UV exposure, (b) 30 seconds of exposure and (c) 120 seconds of 

exposure with z-range of 1.24nm, 2.75nm and 6.21nm respectively. The scan size is 1µm x 1µm and the scale bars 

indicate 200nm. 
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With no UV exposure there are many small grains, which the EDX and XPS analyses indicate are not 

ZnO. Therefore this layer does not provide suitable seeding for the nucleation of ZnO nanowires. 

However, after 30 seconds of UV exposure larger particles were formed and from the EDX and XPS 

analyses these crystals, at the surface, are ZnO and form the nucleation sites required for the high 

quality growth shown in figure 2 and figure 3. Although the EDX and XPS show little change in the 

ratios beyond 30 seconds, the density of growth diminishes dramatically.  Figure 8 (c) shows larger 

particles with increasing sample roughness for seed layers undergoing 120 seconds of UV exposure. 

Such change in morphology may be due to sintering of the ZnO nanocrystals at longer UV exposure 

time and could explain the decrease in the nanowire growth density as a result of diminished grain and 

grain boundary densities, which promote the nucleation of the ZnO nanowires.  

 

Figure 9: Fourier analysis for AFM images of seed layers after no UV exposure, 30 and 120 seconds of exposure. 

4. Conclusion 

This work has demonstrated the use of UV photodecomposition of zinc acetate to form suitable seed 

layers for the growth of ZnO nanowires. This technique significantly reduces the time and sample 

temperature required to create a suitable seed layer, reducing production time and allowing the use of 

low cost plastic substrates. The decomposition of the zinc acetate was confirmed with EDX and XRD 

analyses. Morphological changes were studied using AFM and showed an increase in topographical 

feature height with increased UV exposure. Fourier analysis showed increased amplitudes of low 

frequency components further indicated increased size of surface features. It was shown that the 

resultant ZnO nanowire growth performed on UV exposed seed layers was dependent on the UV 

exposure time. At the optimal exposure time of 25 to 30 seconds a maximum density of growth was 

achieved with a corresponding minimum in the nanowire diameters. This UV exposure technique 

could be coupled with the printing of zinc acetate inks previously reported by the authors using a roll 

to roll printing process such as flexographic printing. Production of devices, such as chemical and 

biological sensors, based on this technique is scalable and would bring the commercial use of such 

nanostructures significantly closer to realization. 
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