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Summary: Controllable ZnO materials with different morphologies were synthesized via a simple 

solvothermal method in dimethylacetamide (DMAc) media. The significance of the synthetic 
strategy is the generation of exotic structures without using any templates/structure directing agents 

and successful realization of different morphologies. Detailed investigation revealed that the size and 
shape of ZnO materials can be conveniently tailored by systematically exercising control on the 

choice of contents of DMAc. The optical properties of the as-prepared ZnO materials were 
investigated by room temperature photoluminescence. Photodegradation of phenol was used as a 

model reaction to test the photocatalytic activity of the ZnO products. The morphology-dependent 
photocatalytic performances in the degradation of phenol under UV light illumination were observed, 

in which the ZnO spherical nanoparticles exhibit the highest activity. The kinetic behavior of a 
photocatalytic reaction can be described by a pseudo-first order model. The efficiency of degradation 

of the as-prepared ZnO spherical nanoparticles structures was more than twice times faster than that 
of using ZnO rods under the UV light irradiation. Moreover, the as-prepared products exhibited high 

photostability, and degradation efficiency could be slightly decreased even after being used three 
cycles. The possible mechanism for the difference photocatalytic activity of the as-prepared ZnO 

structures was also discussed.  
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Introduction 

 

ZnO, an II-VI semiconductor with 

noncentrosymmetric wurtzite crystal structure, a 

direct band gap of 3.37 eV, and a large excitation 

binding energy of 60 meV, has been extensively 

investigated because of its potential applications in 

piezoelectric devices [1], transistors [2], photodiodes 

[3], and photocatalysis [4]. Among these applications 

of ZnO, the photocatalysis is the most important one 

for environmental protection. In the field of 

photocatalysis, ZnO is usually believed to be an 

alternative photocatalyst material to TiO2, since they 

have similar band gaps and similar photocatalytic 

mechanisms [5]. Many works reported that ZnO 

shows even better photocatalytic activity than TiO2 

[6].  

 

Due to the fact that a photocatalytic reaction 

occurs at the interface between catalyst and organic 

pollutants, the photocatalytic performance of ZnO is 

strongly dependent on the growth manner of the 

crystal, and it has been demonstrated that the 

morphology control could result in optimization of 

the photocatalytic activity of ZnO photocatalyst [7]. 

The conclusion has been attributed to the fact that the 

catalytic performance of nanocrystals is determined 

either by the composition in terms of the atomic 

structure or by the morphologies that effect surface 

atomic arrangements and coordination [8]. Therefore, 

control of the size, shape, and preferred orientation of 

ZnO nanostructures to tailor its chemical and 

physical properties for optimum reactivity and 

selectivity is very important. At present, ZnO 

materials with different architectures, such as rods, 

tubes, plates, porous hollow microspheres, and 

flower-like hierarchical micro/nanoarchitecture, were 

fabricated by chemical vapor deposition [9], thermal 

evaporation [10], and wet-chemical routes including 

sol-gel processes [11] and solvothermal 

(hydrothermal) methods [12]. Apart from synthetic 

methods, the morphologies and photocatalytic 

performance of ZnO nanostructures are also 

dramatically affected by the use of soft templates [13], 

surfactants [14], growth modifiers [15], and capping 

agents [16]. These findings potentially open an 
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avenue for the preparation of efficient ZnO 

photocatalyst for photocatalytic degradation of 

organic pollutants. However, some of these synthetic 

methods involve complex procedures, sophisticated 

equipments, rigorous experimental conditions or long 

processing time [17-19]. In addition, although several 

papers have reported the preparation of ZnO samples 

and their photocatalytic application, comparison 

studies on the correlation between the morphology 

and photocatalytic property have seldom been 

reported in detail. 

 

To investigate the effect of the morphologies of 

ZnO on photocatalytic properties, it is worthy of 

developing a simple and cost-effective method to 

prepare ZnO photocatalyst with different morphologies. 

In the present work, ZnO materials with a range of 

different morphologies were prepared by the 

solvothermal method in dimethylacetamide (DMAc) 

media. DMAc was used not only as a solvent but also as 

a base source for the direct growth of ZnO crystals. ZnO 

materials with different crystallite and particle sizes 

could be prepared by controlling DMAc contents. The 

degradation of phenol under the UV light irradiation is 

used as a model system to showcase the photocatalytic 

activity. ZnO materials with different crystal growth 

habits showed significant differences in catalytic 

performance for phenol photodegradation. The 

photocatalytic activity mechanism for the formation of 

ZnO materials with a range of different morphologies 

was also discussed. 

 

Experimental 

 

Synthesis of ZnO 

 

The typical experiment procedure was as 

follows: 20 mM of zinc acetate was dissolved in solvent 

with different volume ratios (DMAc:H2O) of 1:4, 2:3, 

3:2, 4:1, and pure DMAc. The growth process was 

carried out at 95 ℃ for 3 h. After the expected time the 

samples were cooled down to room temperature. The 

formed white precipitates were separated by 

centrifugation and washed thoroughly with deionized 

water. The washing steps were repeated three times to 

remove the DMAc organic solvent. Subsequently, the 

white precipitates were dried in air at 80 ºC overnight. 

The different reaction conditions and the products were 

summarized in Table-1. 

 

Structure characterization 

 

The crystalline structures of the products were 

recorded by X-ray powder diffraction (D8 Advance, 

Bruker) with a Cu Kɑ ( λ=0.15406 nm) radiation source 

at 40 kV and 30 mA. The morphologies of the 

as-synthesized samples were observed using scanning 

electron microscopy (S-4800, Hitachi). X-ray 

photoelectron spectroscopy (XPS) were performed 

using a Vacuum Generator Mutilab 2000 spectrometer 

with an excitation source of Al Ka=1486.6 eV. 

Photoluminescence (PL) measurements were carried out 

on a Varian Cary Eclipse spectrophotometer by a 325 

nm excitation from Xe lamp at room temperature. A 200 

kV transmission electron microscope (JEM-2100, JEOL) 

was utilized to study the microstructures of the samples. 

The total organic C was measured using an automated 

total organic C analyzer (TOC-2000, Shanghai Metash 

Instruments Co.,LTD., China). The surface area was 

determined with the Brunauer-Emmett-Teller (BET) 

method using N2 adsorption (ASAP-2460, 

Micromeritics). 
 
Table-1: The different reaction conditions and the 

products. 
Sample    solvent            ZnO products   BET surf.area (m2/g) 

  A          DMAc:H2O=1:4      Fig. 2a           11.054   

  b         DMAc:H2O=2:3      Fig. 2b           9.316 

  c         DMAc:H2O=3:2      Fig. 2c           2.284 

  d         DMAc:H2O=4:1      Fig. 2d           1.699 

  e         pure DMAc           Fig. 2e          1.448 
 
Photocatalytic degradation of phenol 

 
Phenol was employed as a representative 

organic pollutant to evaluate the photocatalytic activity 

of ZnO with different morphologies for its degradation. 

Approximately 50 mg ZnO powder products were 

added into 100 mL phenol solution. The solution was 

then exposed to light from a 30W UV lamp (Haimen 

Kylin-Bell Lab Instrument Factory, ZF-1) with 

wavelength centered at 365 nm. The above mixture 

solution was irradiated in a photochemical chamber 

under continuous stirring. Before irradiation, the 

solution was stirred for 30 min in the dark to reach an 

adsorption-desorption equilibrium between the 

photocatalyst and phenol. At certain time intervals, 3 mL 

solution was drawn out each time and centrifuged at 

5000 rpm for 5 min to get clear liquid. The quantitative 

determination of phenol was performed by measuring 

its intensity of the absorption peak with a UV-vis 

spectrophotometer (Shanghai Metash Instrument 

Factory, UV-6000). The concentration of phenol was 

determined by monitoring the changes in the main 

absorbance centered at 269.7 nm. 
 
Results and Discussion 
 
Structure and Morphology 

 
The XRD patterns obtained from the samples 

obtained with different volume ratios of DMAc to H2O 
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are similar, and the typical patterns were shown in the 

Fig.1. All diffraction peaks can be attributed to 

hexagonal wurtzite ZnO (JCPDS no. 36-1451). No 

diffraction peaks from other impurities were observed in 

the XRD patterns. The sharp and intensive diffraction 

peaks indicate good crystallinity of ZnO products can be 

produced via a simple and comparatively 

low-temperature heat-treatment process. 

 

 
 

Fig. 1: XRD patterns of the ZnO products fabricated 

at different volume ratios of DMAc:H2O. (a) 

1:4, (b) 2:3, (c) 3:2, (d) 4:1 and (e) pure 

DMAc. 

 
Fig. 2: XPS patterns of the ZnO samples fabricated at 

different volume ratios of DMAc:H2O. (a ) 1:4, 

(b)  2:3, (c ) 3:2, (d ) 4:1, (e) pure DMAc. 

 

The XPS spectrums of Fig. 2 can provide 

further significant information about the quality and 

composition of crystals prepared at different volume 

ratios of DMAc to H2O. The binding energies obtained 

in the XPS analysis were corrected for specimen 

charging by referencing the C 1s to 285.0 eV. In all the 

cases, from Fig. 2a-e, two strong peaks centered on 

1021.1 and 1044.2 eV, which are in agreement with the 

binding energies of Zn 2p3/2 and Zn 2p1/2 , respectively. 

These results indicated that the chemical valence of Zn 

at the surface of ZnO microstructures is +2 oxidation 

states [20]. 

 

Further structural characterization of spherical 

nanoparticles with TEM was shown in Fig. 3. Fig.3 

showed that the product had a typical spherical-like 

structure, and the nanoparticles with a diameter of 600 

nm were found taking together. 
 

 
 

Fig. 3: TEM images of ZnO with spherical-like 

structure. 
 

The morphologies of the products synthesized 

for different volume ratios of DMAc to H2O were 

shown in Fig. 4(a-e). It can be clearly observed that the 

evolution of morphology and size of ZnO structures 

depend on the DMAc content in the solvent. A 

low-magnification view of the products synthesized in a 

solution of 20% (v/v) DMAc shown in Fig. 4a 

demonstrated that the product are composed of 

micro-rods structures with an average length of 4 μm. 

With increasing the content of DMAc to 40% (v/v), the 

morphology of ZnO crystals remain unchanged (Fig. 

4b). However, it can be seen that the average length of 

the ZnO rods is smaller than the average length of the 

rods shown in Fig. 4a. There is a distinct change in the 

planar view, from ZnO rods to dumbbell, when the 

content of DMAc was increased from 40% (v/v) to 60% 

(v/v). The general SEM image (Fig. 4c) of ZnO samples 

revealed that the samples were uniform, dumbbell-like 

structured microcrystals. The surface of this kind of 

ZnO microcrystal is smooth and its length is up to 0.8 

μm. When the content of DMAc was further increased 

to 80% (v/v), almost all of the final products are 

composed of quasi-spherical nanoparticles structures 

(Fig. 4d). The diameters of the nanoparticles varied a 

great deal, from 200 to 700 nm. As shown in Fig. 4e, the 

ZnO samples formed in a pure DMAc solvent does not 

reveal significant difference in the morphology from 

that of the ZnO nanoparticles shown in Fig. 4d. The 

product is composed of uniform spherical nanoparticles 

structures with an average diameter of 600 nm. These 

observations indicated that the dramatic influence of 

content of DMAc solvent on the morphology and size of 

the products. 
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Fig. 4: SEM images of the ZnO products fabricated at different volume ratios of DMAc:H2O. (a) 1:4, (b) 

2:3, (c) 3:2, (d) 4:1 and (e) pure DMAc. 

a b 

e 
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Optical Properties 

 

Raman spectroscopy was carried out to 

study the vibrational properties of as-grown ZnO 

crystals at different volume ratios of DMAc to H2O. 

Fig. 5 presented the Raman spectrums of these 

samples at the range of 300-650 cm-1. The dominant 

feature around 438 cm-1 is due to E2 (high) mode, 

which is a typical Raman peak of bulk ZnO crystal 

[21]. It is found that the E2 (high) mode becomes 

stronger when the DMAc content decreases, which 

may mean improved crystallinity of the as-prepared 

ZnO crystals. The peaks at 382 and 411 cm-1 

correspond to A1 (TO) and E1 (TO) phonons of ZnO 

crystal, respectively [22]. The peak located at 333 

cm-1 may be attributed to a multiphonon scattering 

process (E2H-E2L )[23, 24]. 

 

 

 

Fig. 5: Raman spectrums of the ZnO samples 

fabricated at different volume ratios of 

DMAc:H2O. (a) 1:4, (b) 2:3, (c) 3:2, (d) 4:1 

and (e) pure DMAc. 

 

The optical property of ZnO strongly 

depends on its structural property, such as 

crystallinity, surface state and defects [25]. Therefore, 

structural property of ZnO crystals is further 

characterized by PL spectroscopy as shown in Fig. 6. 

The typical room-temperature photoluminescence 

(PL) spectrums of as-grown ZnO samples at different 

volume ratios of DMAc to H2O. The PL spectrums 

showed similar PL features, in which two obvious 

luminescence bands were observed, including a 

strong UV, a weak blue emission bands centered at 

about 380 nm and 440 nm, respectively. The strong 

UV emission band results from near-band-gap 

emission, namely the recombination of free excitons 

through an exciton-exciton collision process [26]. 

The weak blue emission peak can be due to the 

existence of intrinsic defects in the ZnO [27]. 

Furthermore, the strong UV emission band and weak 

visible emission band indicate that the as-synthesized 

ZnO samples have high crystal quality and low 

concentration of defect. 

 

 

 

Fig. 6: Room temperature PL spectrums of the 

ZnO products fabricated at different 

volume ratios of DMAc:H2O. (a) pure 

DMAc, (b) 4:1, (c) 3:2, (d) 2:3 and (e) 1:4. 

 

Photocatalytic activity 

 

As an advanced oxidation processes, 

semiconductor photocatalysis has been extensively 

studied for the degradation of toxic pollutants in the 

environment. Industrial organic pollutants have 

caused significant environmental problems globally. 

The degradation and mineralization of organic 

pollutants using nanostructured semiconductor has 

attracted great interest in recent years.  

 

To verify the photocatalytic activity of the 

semiconductor products obtained in the study, the 

products were tested for organic pollutant 

degradation process under UV light illumination. In 

the case, organic pollutant phenol was selected as the 

model to investigate the photocatalytic activities of 

the products. The photocatalytic activities of the 

as-synthesized products are shown in Fig. 7. C0 and C 

are the initial concentration after the equilibrium 

adsorption and the reaction concentration of phenol, 

respectively. The characteristic absorption of the 

phenol seen at 269.7 nm was selected for monitoring 

the adsorption and photocatalytic degradation process. 
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In absence of catalyst, only a minimal decrease in the 

concentration of phenol was detected (Fig. 7f). The 

photocatalytic effect and degradation of phenol were 

obvious under UV light irradiation in the presence of 

synthesized ZnO, and the products exhibit different 

photoactivities depending on the morphology. As 

seen in Fig. 7, phenol aqueous solution can be 

obviously degradation by all of the as-synthesized 

products. The ZnO rods exhibited much lower 

photocatalytic activity compared with other 

morphologies of ZnO. The degradation efficiencies 

for 7e and 7d are only 44.3% and 48.8% within 180 

min, respectively. It can be seen that the 

photocatalytic activity of the ZnO with dumbbell-like 

structures (7c) was higher that of the ZnO rods for 

the photodegradation of phenol under UV light 

irradiation. Interestingly, it was observed that the 

ZnO with spherical nanoparticles structures displayed 

the best photocatalytic efficiency (70.7%) amongst 

the as-synthesized samples in the present study. 

 

 

Fig. 7: Photodegradation of phenol using the 

as-synthesized ZnO products with different 

morphologies under UV light irradiation. (a) 

pure DMAc, (b) DMAc:H2O=4:1, (c) 

DMAc:H2O=3:2, (d) DMAc:H2O=2:3, (e) 

DMAc:H2O=1:4 and (f) without catalyst. 

 

For a better understanding of the 

photocatalytic activities of the as-synthesized 

products, the kinetic analysis of phenol degradation 

was also discussed in terms of 

Langmuir-Hinshelwood (L-H) model [28]. This 

model has been used successfully to describe the 

kinetics of the solid-liquid system in heterogeneous 

photocatalysis qualitatively [29]. In this model, the 

reaction rate r can be expressed as  

2
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        (1) 

 

where k1 is the apparent rate constant, k2 is the 

adsorption constant, and C is the reactant 

concentration. The photocatalytic process was carried 

out in batch reactor: 
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where V is the liquid volume and A is the number of 

adsorption sites per gram of catalyst. Integration the 

left-hand side of equation 2 from t=0 to t=i and the 

right-hand side from initial concentration C0 to final 

concentration Ci (at t=i): 
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As shown in Fig. 8, the photodegradation 

process undergoes pseudo-first-order kinetics, thus 

the value of the rate constant equals the 

corresponding slope of the linear fitting line. Fig. 8 

showed the pseudo-first-order rate constants (k) of 

the products decreasing in the order: a＞b＞c＞d＞e. 

The calculated k for the ZnO with spherical 

nanoparticles is 2.83×10-3 min-1, which is 2.07 times 

higher than that of the ZnO with rods (1.37×10-3 

min-1). Obviously, the ZnO spherical nanoparticles 

exhibited the hightest rate constant for 

photodegradation of phenol under UV light 

irradiation. The corresponding pseudo- first-order 

rate constants were displayed in Table-2. 

 

Table-2: Apparent first order kinetic rate for the 
degradation of phenol under UV light irradiation. (a) 
pure DMAc, (b) DMAc:H2O=4:1, (c) DMAc:H2O=3:2, 
(d) DMAc:H2O=2:3 and (e) DMAc:H2O=1:4. 

       sample            k(min-1)                 R2       

          a               0.00283               0.9903 

          b               0.00239               0.9895 

          c               0.00191               0.9929 

          d               0.00157               0.9884 

          e               0.00137               0.9919 

 

The total organic carbon (TOC) was used to 

evaluate the degree of degradation or mineralization 
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of phenol in this study (Fig.9). It can be seen that 

partial the organic matter was mineralized. However, 

the TOC removal efficiency is not high. The reason 

has been attributed to the fact that partial phenol may 

be degraded or converted other organic matter. 

Further investigations are thus required to uncover 

this phenomenon, and this is the next step in our 

future studies. 

 

 

 

Fig. 8: The kinetic curves of the as-synthesized 

ZnO products with different morphologies 

for phenol degradation. (a) pure DMAc, (b) 

DMAc:H2O=4:1, (c) DMAc:H2O=3:2, (d) 

DMAc:H2O=2:3 and (e) DMAc:H2O=1:4. 

 

 

 

Fig. 9: TOC removal rate of of the as-synthesized 

ZnO products with different morphologies 

for phenol degradation. (1) 

DMAc:H2O=1:4, (2) DMAc:H2O=2:3, (3) 

DMAc:H2O=3:2, (4) DMAc:H2O=4:1 and 

(5) pure DMAc. 

 

Photostability 

 

To investigate the stability of photocatalytic 

performance under UV light irradiation, the products 

with different morphologies were used to degrade 

phenol in three repeated cycles, and the results were 

shown in Fig. 10. After each cycle which lasts for 

180 min, the photocatalyst was separated from the 

suspension by filtration, washed with deionized water, 

dried and weighed for a new cycle. Moreover, it can 

be found that the mass loss percent of photocatalyst 

during each cycle is low than 5 wt.%, which means 

the recovery efficiency of ZnO is above 95% for each 

cycle. 

 

From the Fig. 10, it can be seen that the ZnO 

with different morphologies exhibited excellent 

photochemical stability. The photocatalytic efficiency 

reduced only by 3.07%-3.4% after three cycles. It 

was noteworthy that the photocatalytic performance 

of the ZnO spherical nanoparticls exhibited effective 

photostability under UV light irradiation. 

Furthermore, because of the high photocatalytic 

activity of ZnO nanoparticles structures and excellent 

photochemical stability, it is still able to achieve a 

70% degradation efficiency of phenol in the first 

three cycles. 

 

 

 

Fig. 10: Three photocatalytic degradation cycles of 

phenol using the as-synthesized ZnO 

products with different morphologies 

under UV light irradiation. (a) pure DMAc, 

(b) DMAc:H2O=4:1, (c) DMAc:H2O=3:2, 

(d) DMAc:H2O=2:3 and (e) 

DMAc:H2O=1:4. 
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Photocatalytic Mechanism 

 

The photocatalytic mechanism contains 

three process: 1. light absorption, 2. charge separation 

and 3. photocatalytic reaction on the semiconductor 

surfaces [30]. Upon irradiation of ZnO structures by 

UV light, the electron in valance band of ZnO 

structures were excited into the conduction band. The 

holes in the valance band will react with water and 

generate OH∙ radicals and electrons in the conduction 

band will produce superoxide anion radical (O∙) 

[31-33]. The successive formation of these radicals 

leads the efficient photocatalytic degradation of 

phenol (Fig. 11). 

 

 

 

Fig. 11: Schematic representation of the possible 

mechanism behind the photocatalytic 

activity of as-grown ZnO structures upon 

degradation of phenol induced by UV light 

irradiation. 

 

In general, the photocatalytic activity of an 

oxide semiconductor is closely related to the particle 

sizes, morphologies, and surface properties [34, 35]. 

Clearly, ZnO products with different morphologies 

reveal significant difference at photodegradation in 

the present study. To demonstrate the morphology 

induced superior photocatalytic performances of ZnO 

with spherical shapes over the other morphologies 

synthesized, photocatalytic activity of ZnO rods was 

also studied. It is evident from our findings that these 

rod-shaped products with the highest aspect ratio 

show the poorest photocatalytic activity. The 

schematic illustration (Fig. 12) represented the trend 

of increasing photocatalytic activity as observed for 

the synthesized samples studied. 

 

 

 

Fig. 12: A schematic illustration representing the 

correlation between polar facets and 

photocatalytic activity trends for the ZnO 

structures. 

 

A significant difference between products 

with different morphologies has been attributed to the 

fact that the proportion of different crystal facets 

present on the surface of the products. The surface of 

a c-axis-aligned rod mostly consists of nonpolar faces 

parallel to the rod axis, whereas the dominant 

surfaces exposed on a dumbbell-like structures are 

the polar (001) Zn face and the (001’) O face, as 

illustrated in Fig. 12. The data clearly implied that 

exposure of a greater proportion of polar faces leads 

to greater photocatalytic activity. The high activity of 

the (001) Zn face could be attributed to the (001) face 

of ZnO, the face with the intrinsically highest energy 

among all the faces [36]. The OH- ions could 

preferentially adsorb onto this face because of its 

positive charge [37]. This would lead to a greater rate 

of production of OH· radicals, and hence degradation 

of the organic solution, during the photocatalysis. 

Zeng et al. have hydrothermally synthesized single 

crystalline ZnO nanodisks and nanowires and have 

shown that ZnO nanodisks with a high population of 

(001) facets show better catalytic activity for 

photodegradation of rhodamine B dye as compared to 

ZnO nanowires [38]. Zhai et al. synthesized ZnO 

nanodisks, consisting of nanocrystals by a simple 

chemical hydrolysis method, which exhibited high 

photocatalytic activity towards degradation of methyl 

orange [39]. Considering the evidence described 

above, it may be concluded that dumbbell-like 

structured have more numbers of the active sites as 

compared to other rods morphologies. Hence, the 

ZnO dumbbell-like have a higher photodegradation 

efficiency than the ZnO rods in the present study. 

 

Interestingly, the ZnO nanoparticles showed 

the best photocatalytic efficiency in our work. There 

was no correlation between the surface areas and the 
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catalytic activity data for our materials demonstrating 

that there are other more important factors that 

govern activity. Several studies reported that higher 

surface area of catalysts did not result in higher 

catalytic performance [40]. When the photocatalyst 

reached the nanoscale size, the chance of 

recombining electron–hole pairs decreases because of 

the fast arrival of electrons at the reaction sites 

located on the surface of the catalyst [41]. The 

smaller size of the spherical nanoparticles with an 

average diameter of 600 nm, which is substantially 

smaller than that of other morphologies (4 μm). With 

all the mentioned before, it might be concluded that 

the superior photoactivity of the spherical 

nanoparticles can be attributed to their exotic 

structural features with predominantly exposed active 

polar facets, which can increase the number of active 

sites and promote the separation efficiency of the 

electron–hole pairs in the photocatalytic reactions. 

Additionaly, the spherical nanoparticles has a 

relatively lower crystallinity and more defects. 

Defects usually are located on the surface when 

semiconductor materials are fabricated with solution 

method. The phenol would be photocatalyzed 

because more naked Zn atoms on the crystal defects 

bind O atoms of phenol molecules. The defects in 

crystals especially on the surface can serve as active 

sites which play a major role for the catalytic activity 

[42]. So, crystallinity is an important factor that is 

responsible for this catalytic activity. Further 

experiments are therefore needed in order to address 

the origin of the high photocatalytic activity of the 

spherical nanoparticles reported in this note. 

 

Conclusion 

 

Controllable ZnO architectures with 

different morphologies were synthesized via a simple 

solvothermal method in dimethylacetamide (DMAc) 

media. Detailed investigation revealed that the size 

and shape of ZnO microstructures can be 

conveniently tailored by systematically exercising 

control on the choice of content of DMAc. 

Photodegradation of phenol was used as a model 

reaction to test the photocatalytic activity of the ZnO 

products. The morphology-dependent photocatalytic 

performances in the degradation of phenol under UV 

light illumination were observed, in which the ZnO 

spherical nanoparticles exhibit the highest activity. 

The efficiency of degradation of the as-prepared ZnO 

nanoparticles structures was more than twice times 

faster than that of using ZnO rods under the UV light 

irradiation. Moreover, the as-prepared products 

exhibited high photostability, and degradation 

efficiency could be slightly decreased even after 

being used three cycles. The possible mechanism for 

the difference photocatalytic activity of the 

as-prepared ZnO structures was also discussed.  
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