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Preparation o Nanoscale Ytter bia by Wet Chemical Methods

ZHAO, YuBa® HUANG, ChuanJing  CHEN, LuwQan  WENG, We-Zheng ~ WAN , Hui-Lin"
(State Key Laboratory for Physical Chemistry o Sdlid Surfaces, Department d Chemistry and Ingtitute
d Physical Chemistry, Xiamen University, Xiamen 361005)

Absgtract Severd wet chemica methods, such as conventiond precipitation , microemulson route and honogeneous
precipitation , have been used to prepare nanosized ytterbium oxides. After being calcined & 650  , well-digpersed
Pherica particleswith sze of about 10 nm characterized by TEM observetions can be prepared by hydrogen peroxide-
or CTAB-aded precipitation process. XRD results show that the asprepared sanples are cubic ytterbium oxides with
the cryga dzes of 9.4 nm for hydrogen peroxide-aided way and 6.9 nm for CTAB-containing route. Nitrogen
adsorption characterization a 77 Kindicatesthat (i) the present microemul Son process gives a sample with the lowest
ecific suface area conpared with other methods, (ii) ytterbium oxides with secific suface areas of 47.7 nf/ g
(equivalent diameter of 13.6 nm) and 63.2 nf/ g (equivalent diameter of 10.3 nm) can be prepared by hydrogen
peroxide-aided way and CTAB-oontaining honmogeneous precipitation process, reectively. The interaction between
the surfactants and the hydrous ytterbia may play an inportant role in the therma gability of the derived Yh,Os.
Keywords ytterbia, ytterbium oxide , nanocrystd , high ecific surface area, wet chemical method, conventional
precipitation , horogeneous precipitation
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Figure 1 TBM imagesd ytterbium oxides ter calcingion a 650

(a) commercid Yb,Os, prepared by (b) convertiond precipitation, (c) H,Ozaded conventiond precipitation and (d) CTAB-containing homogeneous precipitation
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Figure 2 XRD paterns o namogzed ytterbium oxides dter , pH
calcination a 650 , pH 6.31%1
(@) oconvertiond precipitation, (b) H,Os aided conventiond precipitation, (c) pH=6.3. ,
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Table 1 Sructurd parameters o Yb,O; prepared by different methods
Secific suf. area/ Fore vol ume/ Gain sze D/ nm
mle -1 3 -1
(nf-g ) (en’-g™ ) XRD TEM BET®
P 37.0 (78.6) @ 0.15 (0.24) @ 12.9 10 30 17.6
PEG 39.4 0.22 12.1 16.5
PHP 47.7(193) @ 0.21(0.36) ® 9.4 10 20 13.6
ME 17.7 0.08 36.8
DS 27.9(246) ? 0.30(0.86) 2 11.3 23.3
CTAB 63.2(184) ? 0.28(0.53) 2 6.9 5 15 10.3
T100 39.6(208) ® 0.13(0.46) ® 9.4 5 15 16.4

2 Data in parentheses are for sanples dried at 110

43-1037) asthe true dendty of ytterbia.

. P Equivalent diameter calculated from the gecific surface area usng the X-ray densty of 9. 212 g- cm ™ 3(JCFDS No.



1848

Vol. 62, 2004

,Triton-100 PEG5000
, CTAB
Yb,03 , 63.2nflg, 0.28 et/ g,
10. 3 nm. CTAB 110
TBEM , DS ,
( )
H,O, CTAB
10 nm .
100 h
, PS  Tritonr100
CTAB,
, 650 Y03
Y03
References

Klabunde, K. J. Nanoscale Materials in Chemistry , John Wiley &
Sns Inc. , New York, 2001, p. 6.
Wang, S-M.; Xun, Z-X.; Fu, J. Preparation d
Nanomaterials , Chemicad Industry Press, Beijing, 2002, p. 1 (in
Chines) .
( , , : ;

, ,2002,p. 1.)

10

11

13

Tang, B. ; G, J.-C.; Wang, C.-X.; Zhang, G-Y.; Wu,
C.-J.; Su, C.-Y. Chem. Ind. Eng. Prog. 2002, 21, 707
(in Chinese) .
( : : : , : :

, 2002, 21, 707.)
Zhang, Y.-W. ; Li,A.; Yan, Z-G ; Liao, C.-S.; Yan, C.-
H. J. Chin. Rare Earth Soc. 2002, 20, 171 (in Chinnese) .
( , . BR : : :
2002, 20, 170.)
Qn,J.; Go,L.; Zhang, Q.-H. Acta Chim. Sinica 2003,
61, 74 (in Chines) .
( , , , , 2003, 61, 74.)
Dickins, R. S.; Aime, S ; Basamov, A. S.; Beeby, A.;
Botta, M. ; Bruce, J. |. ; Howard,J. A. K ;Love,C. S L.
J. Am. Chem. Soc. 2002, 124, 12697.
Yi, G-S.; Sun, B.-Q.; Yag, F.-Z ; Chen, D.-P. ; Zhou,
Y.-X.; Cheng,J. Chem. Mater. 2002, 14, 2910.
Choudhary , V. R. ; Rane, V. H. J. Caa. 1992, 135, 310.
Carretas, J. M. ; Branoo, J. ; Marcdo, J. ; Waerentorgh, J.
C. ; Marques, N. ; Matos, A. P. J. Alloys Compd. 1998, 277,
841.
Dong, X.-T.; Liu, G-X.; Sun,J.; Li,J.-L.; Liu, J.-H.;
Hong, G-X. Rare Mea Mater. Eng. 2001, 30, 73 (in

Chines) .
( , . , , , ,
, 2001, 30, 73.)
Gn, L.-H.; Yue, T.-Y.; Chen, L.-W. Chin. J. Apd.
Chem. 1996, 13, 38 (in Chiness) .
( , , , , 1996, 13, 38.)

Yada, M. ; Mihara, M. ; Mouri , S. ; Kuroki , M. ; Kjima, T.
Adv. Mater. 2002, 14, 309.
Yi, X.-W. ; Huang, C.-H. ; Wang, W. ; Liu, Y.-J. ; Wu, J.-
G Scandium and Rare Earth Hements, Science Press, Beijing,
1992, p. 223 (in Chinese) .
( : : : : : :

, , 1992, p. 223.)

(A0404146 SONG, J. P. ; DONG, H. Z.)



