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Abstract: In order to investigate the catalytic degradation efficiency of ZnO/  8 
/Cu2O composite, the nanocomposite was synthesized via one-pot method and 9 
the template of SDS. The crystal structure, microscopic morphology, chemical 10 
composition, specific surface area, pore size distribution and optical absorption 11 
property of the composite were characterized. Under the irradiation of xenon 12 
lamp, the photocatalytic performance of the composite was evaluated by deg-13 
rading methylene blue (MB). The aforementioned characterization showed that 14 
the synthesized composite consisted of ZnO (hexagonal wurtzite) and Cu2O 15 
(cubic crystal). Due to the mediation of SDS template, the particles were nano-16 
scale with uniform distribution of Cu, Zn and O elements and contained abund-17 
ant mesopores. The photo-response range of the composite expanded to the vis-18 
ible region because of the combination of ZnO and Cu2O. Degradation ratio of 19 
MB catalyzed by ZnO/Cu2O maintained about 92 % within 100 min after five 20 
recycling, demonstrating promising potentiality for photocatalytic applications. 21 
The enhanced photocatalytic performance maybe related to the mediation of SDS 22 
during the preparation process and the synergy effect between ZnO and Cu2O. 23 

Keywords: SDS; template; ZnO/Cu2O; photocatalytic degradation. 24 

INTRODUCTION 25 

In recent years, wastewater pollution has increasingly become serious with the 26 

rapid development of industrialization. Dyes, pesticides, antibiotics and other org-27 

anic pollutants which are difficult to degrade in wastewater critically threaten the 28 

safety of water ecosystem and human health. Photocatalytic degradation, as a high- 29 

-efficiency and environment-friendly wastewater treatment technology, has attracted 30 

much attention in recent years.1–4 ZnO,5,6 CdS,7 WO3,8 TiO2,9 Cu2O,10 SnO2,11 31 

etc., have once been selected as semiconductor photocatalysts to degrade organic 32 
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pollutants in wastewater; however, the photocatalytic performance of a single 33 

catalyst is not good. Taking Cu2O as an example, as a p-type semiconductor with 34 

a narrow band gap (Eg = 2.1 eV), it was once considered as a potential photo-35 

catalyst because of its low price, environmental friendliness and absorption of most 36 

visible light.10 However, the electron-hole pairs generated in Cu2O, after absorb-37 

ing light energy, were easy to recombine quickly. Moreover, Cu2O was easy oxi-38 

dized in humid environment, so its photocatalytic performance was unsatisfact-39 

ory.12 To improve the photocatalytic performance of Cu2O, the deposition of 40 

metals,12 doping of nonmetallic elements,13 recombination with other materials14 41 

or construction of heterojunction15 were selected. 42 

As an n-type semiconductor with wide band gap (Eg = 3.37 eV), ZnO has 43 

attracted significant attention in recent years by virtue of good chemical stability, 44 

convenient preparation method, non-toxicity and low price.5,6,16 However, as a 45 

photocatalyst, ZnO can only be excited by ultraviolet light with high energy, which 46 

results in the low utilization efficiency for sunlight and limits its wide application 47 

in photocatalytic field. Relevant literature suggested that the photocatalytic pro-48 

perty of the composite through combining ZnO with Cu2O was improved signific-49 

antly. On one hand, the absorption spectrum of the composite declared a red shift, 50 

which significantly improved the availability of sunlight. On the other hand, the 51 

separation of photo-generated e– and h+ was effectively promoted due to the 52 

energy level matching of two semiconductor materials.17,18  53 

Surfactants were often used as soft templates to effectively control the mor-54 

phology and enhance the dispersibility of materials.19,20 Up to now, the prepar-55 

ation and photocatalytic performance of ZnO/Cu2O composite have been stu-56 

died,17,18,21–23 but it is rarely reported that surfactants are used as templates to 57 

regulate the formation of ZnO/Cu2O. So, it is worth exploring sodium dodecyl 58 

sulfate (SDS) mediating the morphology and structure of ZnO/Cu2O as well as its 59 

properties. Here, ZnO/Cu2O composite was prepared via one-pot method with the 60 

template of SDS. The molecules of SDS self-assembled to form ordered aggregates 61 

with specific structures, its hydrophilic groups attracted metal ions, thereby 62 

changed the distribution of metal ions in the reaction system. Due to the mediation 63 

of SDS template, the composite composed of flower-like nano-ZnO and Cu2O 64 

nano-spheres was prepared, which exhibited satisfactory photocatalytic degradat-65 

ion performance of MB under simulated sunlight. This provided a facile way for 66 

the preparation of economical and efficient photocatalysts for wastewater treatment. 67 

EXPERIMENTAL 68 

Chemicals 69 

Sodium hydroxide (NaOH, AR), glucose (C6H12O6, AR), sodium dodecyl sulfate (SDS) 70 
(C12H25SO4Na, AR), zinc acetate dihydrate (Zn(CH3COO)2·2H2O, AR), copper acetate mono-71 
hydrate (Cu(CH3COO)2·H2O, AR), methylene blue (C16H18N3ClS, AR) and absolute ethanol 72 
(C2H5OH, AR). Deionized water was used in the whole experiment. 73 
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Preparation of ZnO/Cu2O with SDS as a template 74 

1.5 g SDS was added into a beaker containing the mixed solution of Zn(CH3COO)2 (0.5 75 
mol/L, 50 mL), Cu(CH3COO)2 (0.5 mol/L, 50 mL) and glucose (1 mol/L, 25 mL). The beaker 76 
was placed in a water bath (60 °C) and kept magnetic stirring for 30 min. Later, NaOH solution 77 
(2 mol/L, 50 mL) was added into it drop by drop. The mixing process was assisted by magnetic 78 
stirring and lasted for 30 min. The sediment at the bottom of the beaker was collected by cen-79 
trifugation. It was washed alternately by water and ethanol three times each, and dried under 80 
vacuum at 60 °C. The desired sample was prepared and named as S1.  81 

Preparation of ZnO/Cu2O, ZnO and Cu2O  82 

For comparison, ZnO/Cu2O, ZnO and Cu2O without SDS were also synthesized. The fol-83 
lowing procedure described the synthesis steps. The preparation of ZnO/Cu2O composite 84 
without SDS mediating was similar as S1, except that SDS was not added. The obtained sample 85 
was labeled as S2. 50 mL of Zn(CH3COO)2 solution (0.5 mol/L) was placed in the water bath 86 
(60 °C). Then 25 mL of NaOH solution (2 mol/L) was added into it drop by drop with magnetic 87 
stirring for 30 min. Then, the white precipitation was centrifuged, washed, and dried in an oven 88 
(60 °C) for 24 h. The obtained sample was named as ZnO (S3). 50 mL of Cu(CH3COO)2 (0.5 89 
mol/L) and 25 mL of glucose (1 mol/L) were mixed with a water bath (60 °C). After 10 min of 90 
magnetic stirring, 25 mL of NaOH solution (2 mol/L) was added into the mixture drop by drop 91 
with a continuous stirring. 30 min later, the brick red precipitation was centrifuged, washed and 92 
dried under vacuum. Then, it was collected and named as Cu2O (S4). 93 

Characterization  94 

The crystal structure was characterized using an X-ray powder diffractometer (XRD, TD- 95 
-3500). The morphology and elemental mapping of the samples were examined using scanning 96 
electron microscope (SEM, SU1510; Zeiss Sigma 360) coupled with an energy dispersive spec-97 
trometer (EDS). The X-ray photoelectron spectroscopy (XPS) was analyzed by Thermo Scient-98 
ific K-Alpha spectrometer. The specific surface area was measured by automated surface area 99 
and porosimetry analyzer (Micromeritics ASAP 2460). The UV–Vis-DRS absorption spectra 100 
were performed using spectrometer (U3900). 101 

Photocatalytic degradation of MB  102 

Using methylene blue (MB) as a model organic pollutant and a xenon lamp as a simulated 103 
sunlight source, photocatalytic degradation experiments were carried out according to the pro-104 
cedure.6 In short, 150 mg of photocatalysts were put into MB solution (150 mL, 2.0×10-5 mol/L) 105 
with magnetic stirring continuously for 1 h in dark environment. After that, the mixed solution 106 
was irradiated by a xenon lamp with the light intensity of 100 mW/cm2. The distance of lamp 107 
and solution was 15 cm. The degradation solution (1 mL) was taken out every 20 min and 108 
centrifuged in the dark. The absorbance of supernatant was monitored by an UV–Vis spectro-109 
photometer in the wavelength range of 550–750 nm. The total illumination time was 100 min. 110 
The degradation ratio R was calculated as: 111 

 0

0
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A
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  (1) 112 

A0 and At represent the initial and time-dependent absorbance of MB at 664 nm, respect-113 
ively. 114 
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RESULTS AND DISCUSSION 115 

Material characterizations 116 

The XRD patterns of the four samples are shown in Fig. 1. For comparison, 117 

the standard powder diffraction files of Cu2O with cubic crystal structure 118 

(PDF#65-3288) and ZnO with hexagonal wurtzite structure (PDF#36-1451) were 119 

also presented. Fig. 1a is the XRD pattern of S4 sample. The diffraction peaks 120 

(marked with *) matched well with those of cubic Cu2O (PDF#65-3288), indi-121 

cating that sample S4 was Cu2O with cubic crystal structure. The XRD pattern of 122 

sample S3 is displayed in Fig. 1b. Comparison with the standard powder diffract-123 

ion file for hexagonal wurtzite ZnO (PDF#36-1451) indicated that the diffraction 124 

peaks (marked with ♦) corresponded to hexagonal wurtzite ZnO in sample S3. 125 

  126 
Fig. 1. The XRD patterns of samples: S4 (a), S3 (b), S2 (c) and S1 (d). 127 

Fig. 1c and d are the XRD patterns of S1 and S2 samples. The characteristic 128 

diffraction peaks (marked with ♦) corresponded to the (100), (002), (101), (102), 129 

(110), (103) and (112) crystal planes of ZnO with wurtzite structure, respectively. 130 

At the same time, the peaks at 2θ 36.6, 42.5, 61.6 and 73.9° (marked with *) 131 

matched with (111), (200), (220) and (311) crystal planes of cubic Cu2O. These 132 

evidences confirmed that the samples of S1 and S2 were the composite of ZnO/  133 

/Cu2O. Moreover, the crystal structure of the component was unchanged under the 134 
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mediation of SDS. In addition, there were no other diffraction peaks in Fig. 1a–d, 135 

and the sharp peaks declared the synthesized samples were with good crystallinity.  136 

Fig. 2 is the XPS spectra of the ZnO/Cu2O (S1) composite. The survey spec-137 

trum (Fig. 2a) indicated that Zn, O and Cu elements existed in the composite. In 138 

the line spectrum of Zn 2p (Fig. 2b), two dominant peaks at 1021.8 and 1044.7 eV, 139 

were attributed to the Zn 2p3/2 and Zn 2p1/2 of Zn2+, respectively.24 In the XPS 140 

data of O 1s (Fig. 2c), the first peak located at 530.4 eV, corresponding to the 141 

lattice oxygen in ZnO and Cu2O,13,25 the second peak appeared at the binding 142 

energy of 531.7 eV might be attributed to hydration.25,26 As shown in Fig. 2d, two 143 

binding energy peaks of Cu 2p were observed at 932.4 and 952.3 eV, and ascribed 144 

to those of Cu 2p3/2 and Cu 2p1/2 from Cu+ in Cu2O, respectively.13,27,28 In addit-145 

ion, two satellite peaks located at 942.3 and 962.1 eV of Cu(II) were identified, 146 

indicating the existence of CuO.29 However, it is worth mentioning that no charac-147 

teristic peaks of CuO were detected in the XRD pattern of sample S1, demon-148 

strating that not much Cu2O was oxidized to CuO on the surface of the composite. 149 

It might be due to the surface sensitivity of the XPS characterization technique. In 150 

summary, the characterization of XPS demonstrated the successful synthesis of 151 

ZnO/Cu2O (S1) composite. 152 

 153 
Fig. 2. The XPS spectra of ZnO/Cu2O (S1): survey spectrum (a), Zn 2p (b), O 1s (c), Cu 2p (d). 154 

Fig. 3 revealed the SEM images of ZnO, Cu2O, ZnO/Cu2O(S2) and ZnO/  155 

/Cu2O (S1), together with the EDS spectra and elemental mapping images of 156 
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ZnO/Cu2O (S1). It can be observed that the morphologies of ZnO particles were 157 

irregular, which sizes were in the range of 0.2–1 μm (Fig.3a). Cu2O particles, 158 

ranging from 0.5 to 2.5 μm, exhibited polyhedral or spherical shapes with smooth 159 

surfaces (Fig.3b). For ZnO/Cu2O(S2) composite (Fig.3c), it could be seen that 160 

ZnO particles adhered to the surface of Cu2O, in which, the morphology and size 161 

of Cu2O particles showed little change compared to the pure Cu2O particles (Fig. 162 

3b). Fig. 3d–f displayed that the composite of ZnO/Cu2O (S1) was consisted of 163 

nano-spherical Cu2O aggregates and flower-like ZnO particles. The aggregates of 164 

Cu2O were formed by the self-assembly of Cu2O particles with a size of 50–100 165 

nm. The size of nano-spherical Cu2O aggregates was obviously smaller than that 166 

of Cu2O shown in Fig. 3b. Moreover, the size and morphologies of ZnO particles 167 

underwent significant changes comparing with pure ZnO (Fig.3a). Through Fig. 168 

3d–f, it could be found that the particle size of ZnO with flower morphology was 169 

about 200 nm. 170 

 171 
Fig. 3. SEM images of ZnO (a), Cu2O (b), ZnO/Cu2O (S2) (c), ZnO/Cu2O (S1) (d–f); 172 

EDS spectra (g–h) and elemental mapping images (i–k) of ZnO/Cu2O (S1). 173 

From the EDS spectra (Fig. 3g–h), the elements of Cu, Zn, and O were det-174 

ected, and no other additional elements were found, which confirmed the compo-175 

sition of ZnO/Cu2O (S1) composite. Additionally, it could be seen that Cu, Zn and 176 
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O elements (Fig. 3i–k) were uniformly distributed which further verified the suc-177 

cessful synthesis of ZnO/Cu2O (S1) composite with high purity. 178 

The change of particle size and morphology of ZnO/Cu2O (S1) composite was 179 

closely related to the regulation of SDS. As a surfactant, the molecules of SDS 180 

could form self-assembly aggregates with unique spatial structure when its concen-181 

tration reached a specific value. These aggregates with obvious structural inter-182 

faces could act as soft template to induce the formation of the materials with spe-183 

cific structures, morphologies, and properties. The hydrophilic group of SDS were 184 

negatively charged and attracted Zn2+ and Cu2+ to gather around them by electro-185 

static attraction.30,31 Then, the distributions of metal cations in the solution were 186 

changed, and the crystal nucleation sites were regulated. Due to the template effect, 187 

the crystal underwent a controlled growth. The structure and morphology of the 188 

obtained sample were shaped and the desired property was endowed.  189 

Fig. 4a displayed the N2 adsorption–desorption isotherm of ZnO/Cu2O (S1) 190 

composite. The curve accorded with typical type IV isotherm and displayed an 191 

obvious hysteresis loop of type H3, indicating the presence of a large number of 192 

mesopores.32 The specific surface area measured by BET method was 17.15 m2/g. 193 

The pore size distribution calculated by BJH method was shown in Fig. 4b. The 194 

average pore diameter was 11.98 nm. The mesoporous channels can facilitate the 195 

diffusion of reactant molecules into the interior of the material, which endow the 196 

composite with the advantage of adsorption for pollutants and then enhance its 197 

photocatalytic performance. 198 

 199 
Fig. 4. N2 adsorption–desorption isotherm (a) and pore size distribution (b) of ZnO/Cu2O (S1). 200 

Fig. 5a showed the UV–Vis-DRS absorption spectra of ZnO, Cu2O and ZnO/  201 

/Cu2O (S1). It can be observed that ZnO/Cu2O (S1) exhibited strong adsorption in 202 

the region from 400 to 800 nm. Comparing with ZnO, the photo-response range 203 

expanded to the visible region. According to the Kubelka–Munk transformation 204 

and Tauc formulas,33–35 the band gap energies (Eg) of ZnO, Cu2O and ZnO/  205 

/Cu2O(S1) were calculated and displayed in Fig. 5b. The Eg value of Cu2O and 206 

ZnO were approximately 1.99 and 3.25 eV, respectively, which were basically 207 
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consistent with previous reports.27,32 Two Eg values of 2.06 and 3.22 eV existed 208 

for ZnO/Cu2O (S1) composite. The Eg value of Cu2O in the composite was 2.06 209 

eV, which was larger than that of pure Cu2O (1.99 eV), it lowered the recombin-210 

ation rate of e–/h+.33 At the same time, the Eg value of ZnO in the composite was 211 

3.22 eV, instead of 3.25 eV of pure ZnO, the narrowing of the band gap induced 212 

the red-shift of the absorption edge.32 The changes of band gap energy were attri-213 

buted to successful incorporation of ZnO and Cu2O in the composite, which 214 

resulted in the enhancement of photocatalytic properties. 215 

 216 
Fig. 5. The UV–Vis-DRS absorption spectra (a) and Tauc plot (b) to calculate the band gap 217 

energy. 218 

Photocatalytic activity and stability analysis 219 

Fig. 6 presented the UV–Vis spectra of MB solution which underwent photo-220 

catalytic degradation by the photocatalysts of ZnO/Cu2O (S1), ZnO/Cu2O (S2), 221 

ZnO and Cu2O after different times, respectively. The absorbance values of the 222 

solution decreased at the wavelength of 664 nm (the maximum absorption peak of 223 

MB36–38) with the elapse of illumination time, which suggested that MB was deg-224 

raded gradually. 225 

To present the photocatalytic performance more intuitively, the degradation 226 

ratio R was calculated and shown in Fig. 7a. The results showed the relationship 227 

of R: R(ZnO/Cu2O (S1)) > R(ZnO/Cu2O (S2)) > R(ZnO) > R(Cu2O). Taking 100 228 

min as an example, the degradation ratio R of MB by ZnO/Cu2O (S1) reached 98.1 229 

%, while R of MB by ZnO/Cu2O (S2), ZnO and Cu2O were only 80.8, 70.0 and 230 

36.0 %, respectively. Therefore, the photocatalytic efficiency of ZnO/Cu2O (S1) 231 

was the best among the four photocatalysts. 232 

In order to evaluate the degradation kinetics of MB by the synthesized photo-233 

catalysts, the curves of ln (A0/At)–t were plotted and shown in Fig. 7b. There was 234 

a good linear relationship between ln (A0/At) and the time of t, which accorded 235 

with the kinetic characteristics of pseudo first-order. The kinetic parameters of the 236 

fitting curves were summarized in Table Ⅰ. From the data, it was demonstrated that 237 
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the k value of the degradation reaction using ZnO/Cu2O (S1) as the photocatalyst 238 

was about 2.4, 3.2, and 8.3 times that of ZnO/Cu2O (S2), ZnO and Cu2O, res-239 

pectively. Therefore, the ZnO/Cu2O (S1) nanocomposite presented an ideal deg-240 

radation efficiency under the same conditions, demonstrating promising poten-241 

tiality for photocatalytic applications. 242 

 243 
Fig. 6. The UV–Vis spectra of MB solution degraded by ZnO/Cu2O (S1) (a), ZnO/Cu2O (S2) 244 

(b), ZnO (c) and Cu2O (d). 245 

 246 
Fig. 7. R–t histogram (a) and the kinetic curves (b) of photocatalytic degradation of MB. 247 

The enhanced photocatalytic performance of ZnO/Cu2O (S1) may be attri-248 

buted to the mediation of SDS and the synergistic effect of ZnO and Cu2O com-249 

ponents in the composite. The results of SEM suggested that the morphology of both  250 
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TABLE I. Parameters of kinetic curves 251 

Sample Rate constant k / min-1 R2 

ZnO/Cu2O (S1) 0.03814 0.92797 

ZnO/Cu2O (S2) 0.01585 0.97676 

ZnO 0.01210 0.98707 

Cu2O 0.00457 0.94903 

ZnO and Cu2O changed in shape as in size and became smaller. The BET 252 

characterization revealed that the average pore diameter was 11.98 nm. The 253 

changes of morphology and particle size, as well as the abundant presence of meso- 254 

-pores in the composite were closely related to the template effect of SDS. It might 255 

make it easier to contact with the molecules of MB and offer more surface ads-256 

orption sites, and then facilitate the further occurrence of oxidative decomposition. 257 

In addition, another important factor could not be ignored. The energy level 258 

matching of Cu2O and ZnO in the composite promoted the separation of photo- 259 

-generated charge carriers electron(e–)/hole(h+) pairs,17,33,38 and then improved 260 

its catalytic ability. The possible mechanism was described,17,23,33,39 and the cor-261 

responding mechanism diagram was shown in Fig. 8. The e– in the valence band 262 

(VB) of Cu2O and ZnO transferred to the conduction band (CB) under the irra-263 

diation of light, and the h+ was left in the VB. Because the CB position of Cu2O is 264 

higher than that of ZnO, the photo-generated e– in the CB of Cu2O transferred to 265 

the surface of ZnO; at the same time, the h+ in the VB of ZnO transferred to the 266 

surface of Cu2O, thus effectively avoiding the recombination of e– and h+ on the 267 

catalyst surface. h+ and e– with strong oxidation and reduction ability react with 268 

H2O and O2, respectively, to form reactive hydroxide radicals (OH) and super 269 

oxide radical anion (O2
–), in which, O2

– can further turn into OH.13,24,27,33,39 270 

The OH has perfect oxidation ability to degrade MB molecules into CO2 and H2O. 271 

 

Fig. 8. Possible mechanism of photocat-

alytic degradation of MB by ZnO/Cu2O 
(S1). 
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The stability of ZnO/Cu2O (S1) was tested by recycling the sample in the 272 

photocatalytic degradation experiment of MB. As shown in Fig. 9, after 5 times 273 

cycling of photocatalytic degradation, R only decreased from 98.1 to 92.1 %, 274 

indicating that ZnO/Cu2O (S1) has good photocatalytic stability.  275 

 
Fig. 9 Recycling experiments of ZnO/Cu2O (S1) 
composite. 

CONCLUSION 276 

In summary, ZnO/Cu2O (S1) nanocomposite was prepared by one-pot 277 

method. During the process of preparation, SDS served an effective template. The 278 

characterizations confirmed that flower-like ZnO nanoparticles (hexagonal wurt-279 

zite) grew on the Cu2O nanospheres (cubic crystal) self-assembled from single 280 

Cu2O particles, and Cu, Zn and O elements were uniformly distributed in the com-281 

posite. Abundant mesopores were in ZnO/Cu2O (S1) and the photo-response range 282 

expanded to the visible region. The photocatalytic degradation tests indicated that 283 

the degradation ratio R of MB by ZnO/Cu2O (S1) reached 98.1 % after 100 min 284 

illumination, significantly larger than that of ZnO (70.0 %), Cu2O (36.0 %) and 285 

ZnO/Cu2O (S2) (80.8 %), and R did not obviously decrease after 5 recycling, 286 

demonstrating high photocatalytic degradation ability and good photocatalytic 287 

stability. The enhanced photocatalytic property maybe attributed to the inducement 288 

of SDS and the synergy effect of ZnO and Cu2O. The advantages of smaller par-289 

ticle sizes, larger amount of meso-pores, more surface adsorption sites, stronger 290 

absorption in the visible light range and easier separation of photo-generated car-291 

riers (e–/h+) will help to improve its catalytic degradation ability. The ZnO/Cu2O 292 

nanocomposite assisted by SDS shows a good application prospect for sewage 293 

treatment. 294 
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И З В О Д  303 

ПОБОЉШАНА ФОТОКАТАЛИТИЧКА АКТИВНОСТ ZnO/Cu2O КОМПОЗИТА ЗА 304 
РАЗГРАДЊУ МЕТИЛЕН ПЛАВОГ УСЛЕД СИНЕРГИСТИЧКОГ ЕФЕКТА 305 

HONGYING LI,¹˒² LUWEN MA,¹ ZHENYANG WU¹ и CHENGLI YAO¹ 306 
1School of Chemistry and Pharmaceutical Engineering, Hefei Normal University, Hefei, Anhui, China и 2Hefei 307 

National Research Center for Physical Sciences at the Microscale, University of Science and Technology of 308 
China, Hefei, Anhui, China 309 

У циљу испитивања каталитичке ефикасности разградње ZnO/Cu2O композита, син-310 
тетисан је нанокомпозит применом „one-pot“ методе и SDS једињења. Кристална струк-311 
тура, микроскопска морфологија, хемијски састав, специфична површина, расподела 312 
величине пора и оптичка апсорпциона својства композита су детаљно окарактерисани. 313 
Испитивана је фотокаталитичка активност композита према разградњи метилен плавог 314 
(MB) у присуству зрачења ксенонске лампе. Резултати карактеризације су показали да се 315 
синтетисани композит састоји од ZnO (хексагонална вурцитна структура) и Cu2O (кубна 316 
кристална структура). Захваљујући посредовању SDS једињења, добијене честице су нано-317 
метарских димензија, са равномерном расподелом елемената Cu, Zn и O, као и са вели-318 
ким бројем мезопора. Опсег фотокаталитичке активности композита је проширен на вид-319 
љиви део спектра услед комбинације ZnO и Cu2O. Степен разградње MB једињења у при-320 
суству ZnO/Cu2O композита износио је приближно 92 % за 100 min након пет поновљених 321 
циклуса, што указује на значајан потенцијал за фотокаталитичке примене. Побољшана 322 
фотокаталитичка активност може бити повезана са посредовањем SDS једињења током 323 
процеса припреме и синергистичким ефектом између ZnO и Cu2O. 324 

(Примљено 15. новембра, ревидирано 27. новембра 2025, прихваћено 29. јануара 2026) 325 
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