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Impact of Cr substitution on magnetic properties of
cobalt-doped ZnO nanoparticles
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This study focuses on the magnetic properties of Zni_,Co,O, withx = 0.01, 0.03, and Zn0.96C'00.01C70.030,
synthesized by solution combustion method. X-ray diffraction (XRD) revealed samples are in a hexago-
nal wurtzite structure. Rietveld refinement gives lattice parameters, a = b = 3.246 A, and ¢ = 5.201 A, for
Zn0.99C00.010; matching standard data (PDF#36-1451), and marginally increased in Zng.96C00.01C70.030,
attributed to defects near dopants sites [1]. The particle size determined using transmission electron micro-
scope images was found to be 48+2, and 39+3 nm for Zni1_.Co,O (x = 0.01, 0.03), respectively, and 15+2
nm for Zng.96C00.01Cr0.030. Diffuse reflectance spectra show the absorption bands in all samples at 569
nm (*A2(F)—*A1(G)), 610 nm (* A2 (F)—*T1(P)) and 660nm (* A2 (F)—2E(G)) are transitions of Co**
ions replacing Zn>* sites [3]. In Co-Cr doped ZnO, an absorption band at 541 nm (* As(F)—*Ts, (F)) re-
flects the transition of Cr>* jons [2] in the lattice. Band-gap values found are 3.306+0.003, and 3.289+0.004 eV
for Zni1-,Co,O (x = 0.01, 0.03, respectively) and 3.285+0.003 eV for Zng.96C00.01CT0.030. Magnetization
as a function of field curves, M (10 H ), measured at room temperature (RT) using a vibrating sample magne-
tometer, of Zn¢.96C00.01C70.030 and Zng.97C00.030 samples are hysteretic, signifying RT ferromagnetism
(FM). Cobalt-doped ZnO shows diamagnetism for x = 0.01, while RTFM is seen for the x = 0.03 sample. The
observed RTFM are explained based on bound magnetic polaron (BMP) mechanism. The number of BMPs
created in Zng.97C00.030 was found to be 2.5 x 10*em 3. It is suggested that the exchange interaction of
Co*" and/or Cr** dopants mediated BMPs is ordering RTFM.
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