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ABSTRACT

Precursor (Zn@0,4) was synthesized by solid state reaction at roemmperature using N&,O, and ZnSQ7H,0 as
raw materials. Nano-ZnO was obtained by decompogim@0, at 450C for 5h. The ZnO was characterized by
XRD. FT-IR, TG, SEM and TEM. The results show that ZnO crystaliag an average size distribution of 5nm and
good activity at photocatalysis degradation of asitght yellow G with the best dosage of 0.3 g/L.
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INTRODUCTION

Nano-ZnO has wide applications in the pressurei$emsmaterials, piezoelectric materials, image oreing
materials, ultraviolet shielding materials and betiz[1-3]. The synthesis methods of nano ZnO are higgrgy
ball milling method, physical vapor deposition, ofieal vapor deposition method, hydrothermal syrithesol-gel
method and micro-emulsion [4]. These processescanaplex, high cost, high solvent consumption andrpo
environmental protection.

Solid state reaction at room temperature is a gropkration process suitable for large scale ptaztyonvhich has
the advantages of low energy consumption, no nésdleent, high yield and low cost [5,6]. Using ziacetate and
oxalic acid as raw materials, the nano-ZnO powdss wbtained by the solid state reaction of zindatgasynthesis
at room temperature in microwave radiation conditié]. The spherical and cubic nano-ZnO was obthibg
decomposition of precursor zinc oxalate, which systhesized by direct precipitation reaction usiimg chloride
and ammonium oxalate as raw material [8].

In this paper, the nano-ZnO prepared by solid stadéhod using N&,0O,and ZnSQ 7H,0O as raw materials was
applied into photocatalytic degradation of acidjbtiyellow G.

EXPERIMENTAL SECTION

2.1 Nano-ZnO preparation

NaC,0, and ZnSQ 7H,O (1:1) were respectively grinded for 5min and tmeixed well. After the mixture was
grinded for 10min, the precursor (Zs@) was obtained. Being calcined in the muffle fumat 450C for 5h,
ZnC,0, was completely decomposed into ZnO. The calcined #as first washed with deionized water to remove
Na" and SG7, and then washed with anhydrous ethanol sevenaisti Finally, after drying of 4h at @0 the pure
nano ZnO powder was obtained. The experimentalsdang analytically pure and purchased from Beifihgmical
reagent company.
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2.2 Characterization

Transmission electron microscope (TEM) and scanrefegctron microscope (SEM) were carried out using
JEM-2010 and JSM-7401F (JEOL, Japan). The FT-IRthadmo-gravimetric analysis (TGA) were performad b
NEXUS-670 FT-IR spectrometer (Thermo-Nicolet, Ansaji and TGA-2050 thermo-gravimetric analyzer (TA
INSTUMENTS, America). The crystal phases of Zm@no-particles were analyzed by X-ray
diffraction (XRD) on PaNalytical X-ray diffréeneter (X’Pert Pro MPD, Dutch) . The concentratioh
acid bright yellow G in treated wastewater samples analyzed by a UV-2102PC UV-Vis spectrophotomete
(UNICO, China).

2.3 photocatalytic experiment

Photocatalytic reaction system consists of sluhgtpcatalytic reactor, air compressor and UV laodpet Its core
was a slurry photocatalytic reactor, referring e titerature [9]. Water samples were collectedulagin the
reaction process and separated by centrifugatictake supernatant. Acid bright yellow G was analyby UV
visible spectrophotometer. The maximum absorptwgth was 365nm.

RESULTSAND DISCUSSION

3.1 Thermo-gravimetric analysis of ZnC,0,4 precur sor
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Fig 1 TG curves of ZnC,0, powder

Fig. 1 presented the TGA and DTG thermo-diagramshie ZnGO, precursor. There were two strong weight loss
processes below 4%0. The first weight loss process began atC0@nd ended at 170. The thermo-gravimetric
differential curve (DTG) showed an exothermic pehlapproximately 132. In this process, the weight losses of
the precursor are 18.5%. Two crystal water of Zlpowder is 19% of the total weight. This shows ttiat first
process is due to the removal of two crystal wakthe thermo-gravimetric curve expresses the sewmight loss
process from 340 to 430C. A weight loss peak at 432 is observed in the DTG curve and the weight losges
this process are 38.5%. By removing CO and,,Gke weight loss from ZnfO, to ZnO is 38%. Thus, the weight
loss in the second process is owed to the decotigrosif ZnGO,4 to ZnO. From the thermo-gravimetric curve, it
can be seen that The calcined temperature for Ze@apation is above 430. The optimal calcination temperature
for preparing ZnO powder is about 450 8C in thigkvo

3.2FT-IR analysis

Fig. 2 shows FT-IR analysis of ZaQ, powders and zinc oxide powders. From the curvéng,0,, 3400 cnt is
the stretching vibration of H—O in crystal wateB65D cm' is superposed by the stretching vibration of C+@ a
bending vibration of H—O—H. 1360 chrand 1320 cr are stretching vibration of C—O. 498 ¢ris the feature
peak of Zn—O. The pure ZnO, crystal can be demonstrated by FT-IR. From thd®ETEurve of ZnO, 494 cthis
the character peak of Zn—O showed in picture. N@iopeaks are detected. The pure ZnO crystal cap@ved
from the FT-IR[10].
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Fig.2 IR spectrum of ZnC,04and ZnO

3.3 XRD Analysis

The XRD analyses of precursor and ZnO powder ap@vshin Fig. 3 and Fig. 4. The result is confirmgdHg. 3
that the precursor is pure dehydrate ZADSCwithout other impurity corresponding to 14074Qhe JCPDS card. It is
consistent with the thermo-gravimetric and FT-IRulgsis. The result of Fig. 4 shows that the syriteesZn0O is
pure crystal having hexagonal system correspontdirg)664 in the JCPDS card. The zinc oxide powdateral

after the preparation should be stored in a desicdsecause ZnO absorbs water easily to bring iitipsirin the
XRD analysis [11].
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Fig.3 XRD spectrum of ZnC,0, powder
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Fig.4 XRD pattern of zinc oxide powder
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3.4 Electron microscope analysis

The micro morphological structure of the nano-Zrtiples was also observed with TEM and SEM, asvshio

Fig. 5. The TEM images clearly exhibits the sphariicrostructure of the prepared particles witsize of around
5nm. This is consistent with the XRD results. Congération phenomena are detected in the TEM imdgesn

the SEM images, it can be found that the ZnO nagstals were micro porous material.

Fig.5 TEM and SEM of ZnO

3.5 Photocatalytic activity of the nano-ZnO particles

A series of experiments were carried out with vagythe loading of ZnO concentrations from 0.05 # /L in
order to determine the effect of ZnO catalyst ant®uhhe result is depicted at different ZnO coneitns in Fig.7.
From the Fig.7, the reaction rate was fast at thgirming of the experiment, and then decreasedugiigd The
degradation efficiency of 0.3g/L catalyst dosages wWee highest before 80min. After that, the catatigggradation
efficiency of 0.2g/L, 0.3g/L dosage crossed eatleoand remained basically the same. All degradagfficiencies
were around 90% at 100min. When the dosage wagHass0.3g/L, the degradation efficiency increagéith the
amount of catalyst. The reason is that degradatitsmincreases by increased «OH with the dosade {¢Ben the
dosage of catalyst was more than 0.3¢g/L, the degjadrate decreased. The reason is that the anofuight
passing through the solution is reduced with tleng dosages. Following the drop in light energy ZmO
absorption, the production of *OH and, @ecreases accordingly. It results in the decrealsgptadation rate.
Therefore, the optimal amount of catalyst is 0.3g/this work.
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Fig.6 The effect of TiO, dosage
CONCLUSION

In this paper, the precursor Zy@, was prepared by solid state reaction at room teatpes, and then the nano-ZnO
was prepared by the decomposition of 20§ which was calcined at 450. The particles are amorphous,
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micro-porous with an average size of about 5nm. mheo-ZnO exhibited higher activity on photo-catialy
degradation of acid bright yellow G dye with theioal dosage of 0.3g/L.
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