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Synthesis of BaTiO; Nanocrystals with 8-Cyclodextrin as a Supramolecular Shell

SUN Xiao-Hong ZHENG Chun-Ming ZHANG Fu-Xiang YANG Ya-Li GUAN Nai-Jia*
(Institute of New Catalytic Materials Science, College of Chemistry, Nankai University, Tianjin 300071)

Abstract: Well-dispersed barium titanate (BaTiOs) nanocrystals were prepared by a hydrothermal method with -
cyclodextrin (3-CD) as a supramolecular shell. The nanocrystals were identified as cubic phase single-crystal by X-
ray diffraction (XRD) and Electron diffraction (ED). The particle size and shape were characterized by transmission
electron microscopy (TEM). Infrared spectroscopy analysis (IR) and thermogravimetric analysis (TG) were used to
investigate the growth mechanism. Uniform and well-dispersed barium titanate (BaTiOs) nanocrystals were formed
due to rapid and homogeneous nuclei and slow growth of BaTiO; crystals when 8-CD was used during the synthesis

process as a supramolecular shell because of its coordination and steric hindrance.
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Fig.1  XRD patterns of BaTiO; nanocrystals: (a) with
B-CD (b) B-CD free (Inset: the enlarged XRD
patterns of (200) peak of BaTiO; synthesized
with B-CD)
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Fig.2 TEM images of BaTiO;nanocrystals: (a)with 8-CD
(b) B-CD free
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Table 1 Average size of BaTiO;nanocrystals

Diameter / nm

Characterization method

With 8-CD B-CD free
XRD 40+ 5 105 + 10
TEM 42 +5 108 + 10
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Fig.3  High-resolution TEM of BaTiO; nanocrystals
synthesized with 8-CD (a) and Electron-
Diffraction pattern (b)
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Fig4 TG of BaTiO; nanocrystals synthesized with 8-CD
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Fig.5 IR spectra of BaTiO; nanocrystals synthesized
with 8-CD (a) and raw B-CD (b)
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Fig.6  Proposed self-assembly process of B-CD and the Ti species



1

INBELL A . B- PR MR 1 23 T 75 4% BaTio, 40K ff 4 97

AR PP A HLTE A5, FEAS SE00 A9 B8 di A A 1
i, \T B-CD LA ZEALAENE DL AU AP C
i B e S s B T L SO 5 A T, S
BOBRBR A fivhr (1 PR 2 ST 8%, B B 4 4 50 14
RusIn, 55 —J7 i ,B-CD H 428 il 43 1 7¢ , FIH]
FEAL AR R A7 2800 ] SRR 90 A% ) A A M 2R Bk
PR A0 ) 2B B P G T e, L R A B-
CD FF7E N SRR BUPR H BA , Ze18 A K | B 208 18y
— H RS8N 9 K R R A0t A

3 & it

(1) Lk B-CD 1 Ay i 43 7E K #3574 th fioki 45
JIN TR 3B B ST A AR R A K b

(2) B-CD By B A A28 o] o7 BEAE FH, (2 T
BaTiO; #h M Az £ o A8 v (9 38 5 BUA% Fng A4 K B-CD
BT8R 4315, T LA R il Bk e 0 1
RN URL A 3 | 28 A R AR 43 A

SETWK

[1] Oledzka M, Brese N E, Riman R E. Chem. Mater. 1999,11
(7):1931~1935
[2] SUYi(# %), HU Liang(#  5%), YANG Ya-Ling(# JE¥%),
et al. Materials Science & Technology (Cailiao Kexue Yu
Gongyi), 2000,8(3):84~87
[3] Kolen'ko Y V, Kovnir K A, Neira I S, et al. J. Phys. Chem.
C, 2007, 111 (20): 7306~7318
[4] HAO Su-E(#% & %), WEI Yong-De(¥5 /K ), WEI Hua(F
), et al. Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao),
2002,18(6):623~626
[5] Phule P P, Risbud S H. J. Mater. Sci., 1990,25(2B):1169 ~
1183
[6] Oledzka M, Brese N E, Riman R E. Chem. Mater., 1999,11

(7):1931~1935
[7] Venigalla S, Clancy D J, Miller D V, et al. Am. Ceram. Soc.
Bull., 1999,78(10):51~54
[8] Urek S, Drofenik M. Journal of the European Ceramic Society,
1998,18(4):279~286
[9] Peng Z F, Chen Y. Microelectronic Engineering, 2003,66(1~
4):102~106
[10]Wada S, Tsurumi T, Chikamori H, et al. J. Crystal Growth,
2001,229(3):433~439
[11]XU Hua-Rui(#% %2 &%), GU Hong-Chen (i % /&), GAO Lian
(7 I§), et al. Journal of Inorganic Materials(Wuji Cailiao
Xuebao), 2002,17(5):938~944
[12]LI Qing-Lian(Z% # %), CHEN Shou-Tian(¥:# H), YAO Pu
(Bk  #h), et al. Acta Physico-Chimica Sinica(Wuli Huaxue
Xuebao), 2000,16(2):170~174
[13]SONG Fang-Ping (4 77 *F), ZHU Qi-An (K J& %), WANG
Shu-Feng (£ # %), et al. Chinese J. Inorg. Chem. (Wuji
Huaxue Xuebao), 2006,22(2):355~358
[14]ZHAO Yan-Min(# ¥t 80),WANG Yue(E #), WANG Gong-
Ying (£ A W ). Chinese Journal of Synthetic Chemistry
(Hecheng Huaxue), 2003,11(4):300~306
[15]Cushing B L, Kolesnichenko V L, O' Connor C. J. Chem.
Rev., 2004,104(9): 3893~3946
[16]Douhal A. Chem. Rev., 2004,104(4):1955~1976
[17]Han B H, Polarz S, Antonietti M. Chem. Mater., 2001,13
(11):3915~3919
[18]Li L D, Sun X H, Yang Y L, et al. Chemistry-An Asian
Journal, 2006,1(5):664~668
[19]LIU Xiao-Lin(X ), GAO Li-Jie(#5 #L7%), FU Ji-Wen (15 1%
X)), et al. Journal of Beijing University of Chemical
Technology(Beijing Huagong Daxue Xuebao), 2004,31(6):13~
17
[20]JRUAN Sheng-Ping (Pt & *F-), DONG Wei (7 ), WU Feng-
Qing (= RUIF), et al. Acta Physico-Chimica Sinica(Wuli
Huaxue Xuebao), 2003,19(1):17~20



