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Abstract: In this paper, we present a simple microwave-assisted synthesis of Zn1 - xCoxO nanopowders.
With the advantages of the microwave-assisted method, we have successfully synthesized good crystalline
quality and good surface morphology Zn1 - xCoxO nanopowders. The nanopowders are characterized by X-
ray diffraction (XRD),  scanning electron microscopy (SEM),  UV-VIS absorption,  and micro-Raman
spectroscopy. We found, in the synthesis process, the surfactant Triethanolamine (TEA) plays an important
role on the morphology of Zn1 - xCoxO nanoparticles. The XRD study shows that for Co doping up to 5%,
Co2+ ions are successfully incorporated into the ZnO host matrix. The absorption spectra of Zn1 - xCoxO (x
= 1-5%) nanopowders show several peaks at 660, 611 and 565 nm, indicating the presence of Co2+ ions in
the  tetrahedral  sites.  The  Raman  study  shows  that  the  linewidth  of  E2

low mode  increases  with  Co
concentration, which further indicates the incorporation of Co2+ ions into the ZnO host matrix. ?? 2010
Elsevier B.V. All rights reserved. 
Author Keywords: Microwave-assisted synthesis; Optical properties; Zn1 - xCoxO nanopowders 
Index  Keywords:  CO concentrations;  Co-doping;  Crystalline  quality;  Host  matrices;  Micro  Raman
Spectroscopy; Microwave-assisted; Microwave-assisted synthesis; Nano powders; Raman studies; SEM;
Synthesis process; Tetrahedral sites; Triethanolamines; UV-vis absorptions; XRD studies; ZnO; Absorption;
Absorption spectroscopy; Ions; Microwaves; Morphology; Nanostructured materials; Optical properties;
Raman spectroscopy; Scanning electron microscopy; Surface active agents; Synthesis (chemical); X ray
diffraction; Zinc oxide; Zinc 
 
Year: 2010 
Source title: Materials Letters 
Volume: 64 
Issue: 8 
Page : 962-965 
Link: Scorpus Link 
Correspondence Address: Hoang, L.H.; Faculty of Physics, Hanoi National University of Education, 136
Xuanthuy, Caugiay, Hanoi, Viet Nam; email: hoanglhsp@hnue.edu.vn 
ISSN: 0167577X 
CODEN: MLETD 
DOI: 10.1016/j.matlet.2010.01.074 
Language of Original Document: English 
Abbreviated Source Title: Materials Letters 

http://www.scopus.com/inward/record.url?eid=2-s2.0-77549088564&partnerID=40&md5=6fd66e331cf2f449da66119bb418a0f3


1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Hoang, L.H., Faculty of Physics, Hanoi National University of Education, 136 Xuanthuy, Caugiay, Hanoi, Viet Nam 

Hai, P.V., Faculty of Physics, Hanoi National University of Education, 136 Xuanthuy, Caugiay, Hanoi, Viet Nam 

Hai, N.H., Center for Materials Science, Hanoi University of Science, 334 Nguyen Trai, Hanoi, Viet Nam 

Vinh, P.V., Faculty of Physics, Hanoi National University of Education, 136 Xuanthuy, Caugiay, Hanoi, Viet Nam 

Chen, X.-B., Department of Physics, Ewha Womans University, Seoul, 120-750, South Korea 

Yang, I.-S., Department of Physics, Ewha Womans University, Seoul, 120-750, South Korea 

References: 
Peiro, A.M., Ravirajan, P., Govender, K., Boyle, D.S., O'Brien, P., Bradley, D.D.C., Nelson, J., Durrant, J.R., (2006) J Mater

Chem, 16, p. 2088 

Peiro, A.M., Domingo, C., Peral, J., Domenech, X., Vigil, E., Hernandez- Fenollosa, M.A., Mollar, M., Ayllon, J.A., (2005)

Thin Solid Films, 483, p. 79 

Baek, S., Song, J., Lim, S., (2007) Physica B, 399, p. 101 

Wu, L., Wu, Y., Pan, X., Kong, F., (2006) Opt Mater, 28, p. 418 

Ela, S.E., Cogal, S., Icli, S., (2009) Inorg Chim Acta, 362, p. 1855 

Yong, G.X., Geng, L.Q., Liang, F.H., Fen, L.Y., Xiao, L.J., (2009) Thin Solid Films, 517, p. 4684 

Premkumar, T., Manoravi, P., Panigrahi, B.K., Baskar, K., (2009) Appl Surf Sci, 255, p. 6819 

Kim, N.J., Choi, S., Lee, H.J., Kim, K.J., (2009) Cur. Appl. Phys., 9, p. 643 

Ti, E.I., Seitz, K., (1987) Am Ceram Soc Bull, 66, p. 1384 

Lee, N.Y., Kim, M.S., (1991) J Mater Sci, 26, p. 1126 

Haile, S.M., Jonhagon, D.W., Wiserm, G.H., (2004) J Am Ceram Soc, 72 

Lu, C.H., Yeh, C.H., (2000) Ceram Int, 26, p. 351 

Krishnakumar, T., Jayaprakash, R., Pinna, N., Singh, V.N., Mehta, B.R., Phani, A.R., (2009) Mater Lett, 63, p. 242 

Liu, J.S., Cao, J.M., Li, Z.Q., Ji, G.B., Zheng, M.B., (2007) Mater Lett, 61, p. 4409 

Wang, X., Jia, J., Zhao, L., Sun, T., (2008) Appl Surf Sci, 254, p. 5445 

Ma, M.G., Zhu, Y.J., Cheng, G.F., Huang, Y.H., (2008) Mater Lett, 62, p. 507 

Hammarberg, E., Schwab, A.P., Feldmann, C., (2009) J Colloid Interface Sci, 334, p. 29 

Xu, X., Cao, C., (2009) J Magn & Magn Mater Dig, 321, p. 2216 

Maensiri, S., Laokul, P., Phokha, S., (2006) J Magn & Magn Mater Dig, 305, p. 381 

Liu, J., Li, K., Wang, H., Zhu, M., Xu, H., Yan, H., (2005) Nanotechnology, 16, p. 82 

Li, P., Wei, Y., Liu, H., Wang, X.K., (2005) J Solid State Chem, 178, p. 855 

Mohajerani, M.S., Mazloumi, M., Lak, A., Kajbafvala, A., Zanganeh, S., Sadrnezhaad, S.K., (2008) J Cryst Growth, 310, p.

3621 

Hays, J., Punnoose, A., Baldner, R., Engelhard, M.H., Peloquin, J., Reddy, K.M., (2005) Phys Rev B, 72, p. 075203 

Davis, S.R., Chadwick, A.V., Wright, J.D., (1997) J Phys Chem B, 101, p. 9901 

Bouloudenine, M., Viart, N., Colis, S., Kortus, J., Dinia, A., (2005) Appl Phys Lett, 87, p. 052501 

Koidl, P., (1977) Phys Rev B, 15, p. 2493 

Kim, K.J., Park, Y.R., (2002) Appl Phys Lett, 81, p. 1420 

Hoang, L.H., Hien, N.T.M., Hai, N.H., Hai, P.V., Khoi, N.T., Yang, I.S., (2009) J Raman Spectrosc, 40, p. 1535 



29.

30.

31.

32.

33.

34.

35.

Arguello, C.A., Rosseau, D.L., Porto, S.P.S., (1969) Phys Rev, 181, p. 1351 

Calleja, J.M., Cardona, M., (1977) Phys Rev B, 16, p. 3753 

Cusco, R., Llado, E.A., Ibanez, J., Artus, L., Jimenez, J., Wang, B., Callahan, M.J., (2007) Phys Rev B, 75, p. 165202 

Samanta, K., Bhattacharya, P., Katiyar, R.S., Iwamoto, W., Pagliuso, P.G., Rettori, C., (2006) Phys Rev B, 73, p. 245 

Schwartz, D.A., Norberg, N.S., Nguyen, P.Q., Parker, J.M., Gamelin, D.R., (2003) J Am Chem Soc, 125, p. 13205 

Dieguez, A., Rodriguez, A.R., Vila, A., Morante, J.R., (2001) J Appl Phys, 90, p. 1550 

Wang, X., Zheng, R., Liu, Z., Ho, H., Xu, J., Ringer, S.P., (2008) Nanotechnology, 19, p. 455702 

Download Full Text: 0167.pdf

http://tintuc.vnu.edu.vn/upload/scopus/0167.pdf

