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Co/Mn-doped ZnO for photocatalytic degradation of

Rhodamine B (RhB)
G.V.E.Santos"", M.A.M. Lucena', C.Ribeiro’, T.R.Giraldi, I.T. Weber*
1Universidade Federal de Pernambuco, Recife, PE, Brazil
Embrapa Instrumentacgo Agropecudria, Sio Carlos, SP, Brazil
3 Universidade Federal de Alfenas, Pogos de Caldas, MG, Brazil
4Universidade de Brasilia, Brasilia, Distrito Federal, Brazil

Zinc oxide is a semiconductor that has been used as an effective photocatalyst
for decolorization of organic dyes such as Rhodamine B [1] and methylene blue [2].
This material has a band gap of 3.2 eV () <387nm) and is much used in photocatalysis
using UV radiation. The doping of ZnO enables the semiconductor has extended its

In this work, ZnO was doped with cobalt or manganese by precipitation method
[3] in proportions of 0.25, 1.0 and 5.0 mo1%, Zinc acetate, cobalt acetate and manganese
acetate were used as precursors, The powders of ZnO doped with cobalt or manganese,
were annealed at 500° C for 2h. The samples were characterized by XRD, SEM, FTIR,
and UV Spectroscopy in reflectance mode. The XRD results showed that for all
compositions, only the ZnO phase (JCPDS 36-1451) was observed. No changes in
lattice parameters (a=b=3.25, ¢=5.21) nor surface area and crystallite size was observed
as function of doping (Saverage CO=14m2~g, Dxrp co=33nm, Saverage Mn=1 lmz-g, Dxrp mn
=32nm). The curves of FTIR show the presence of intense Zn-0 bands, but no signal of
Co-O or Mn-O was found. SEM Images show the formation of pseudo-spherical
particles and aggregate of various sizes.

Although no major structural changes of the particles, the absorption curve in
UV-Vis Spectroscopy showed that the energy gap decreased with the addition of dopant
(3-55 10 3.20eV for the Zn0:Co? and 3.47 1 3:37 eV for the ZnO:Mn?*),

Photocatalytic tests using ZnO:Co** and ZnO:Mn** were made in batch reactor
equipped with mercurzy 3 lamps Philips 15W (UV-C, 254nm) with a 2.5 ppm RdB
solution. The ZnO:Mn%* samples showed degradation bercentages between 78 and 969
and for the ZnQ:Co?* samples the percentage was 64 and 96%. This result is similar to
the ZnO pure which showed a percentage of 96%.
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