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Effect of Nd-Doping on the Optical and Microwave
Absorbing Properties of BaTiO;
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Abstract: Nd-doped BaTiO; nanocrystallines powder was prepared with modified sol-gel method.
Microstructure, photoluminescence and high-frequency electromagnetic properties of the as-synthesized
nanocrystallines were characterized by X-ray diffraction (XRD), IR, fluorescence spectrum and vector
network analyzer respectively. It is observed that the samples crystallized well after sintered at 750 ‘C for 1h.
With the increase of Nd content, both of the lattice constant and the grain size of BaTiO; nanocrystallines
decreased, while intensity of green luminescence peak of the powder increased. For BaTiO; powders doped
with 5% Nd, the reflection loss and bandwith increased, and the reflection peak blue-shifted within the tested
microwave band compared to that without dopant. Finally, both photoluminescence and microwave
absorption properties of the BaTiO3 can be improved through doping with Nd.
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Table 1. The crystallite size of the doped BT powder with different
concentration of Nd.

1. FERE Nd 82 BaTio; #RHER R~

Dopant name Grain size /nm

BTN1 229
BTN3 19.3
BTN5 18.2
BTN7 16.7
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Fig 1. XRD patterns of Nd-doped BaTiO;.
(a-BT b-BTN1, c-BTN3, d-BTN5, e-BTN7)
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Fig 2. Partial enlarged detail of the (100) and (001) peaks.
(a-BT, b-BNT1, ¢c-BNT3, d-BNT5, e-BNT7)
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Fig 3. Infrared absorption spectrum of Nd** doped BaTiO3.
(a-BT, b-BTN1, ¢c-BTN3, d-BTN5, e-BTN7)
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Fig 4. PL spectra of Nd* doped BaTiO3 excited by 800nm laser.
(a-BT, b-BTN1, c-BTN3, d-BTN5, e-BTN7, f-BNT10)
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Fig 5. Relationship between reflection loss and frequency of
Nd-doped and undoped BaTiO; powders.
(a-BT, b-BTN5)
5. L Nd B8R E KB4 BaTio, RIIMH REHIRFESIHERN X
Ei
(a-BT, b-BTN5)

LA OB UREWE SRAE 7 10-15dB 2 [i]. BAJG kES R
SRAEE 23 5 W IRAE . 4.6GHz, 7.46GHz, 11GHz,
13.8GHz. AKX #iFEIELE 7.46GHz 4bik-29.7dB,
AR T-20dB. X LLRIN, 5405 SR REIE
¥, HIESRIESE, 55—, 55 = KB PUAS RO BRI A
YT RB AWM RS T 18.3dB. 14.3dB.
10.92dB, /NT--10dB B8 tH B 40 0, el 250 =

978-1-935068-41-9 © 2010 SciRes.

2264

The 7th National Conference on Functional Materials and Applications

A AR FE, M 0.4GHz #9531 1.6GHz. FAl 13k %
B AL LE 18GHz BTt IR 7 AR 558 [ Wi 0, 1%
SERBAHE B I

L EPTIR, Ft Nd B2 R8RS mp R A
PAOFE, Oy, P RIRERCR, AR
MEBHIR R TERE . 45 G 8 a%)a S EI R, wLL
RFE A=A TR : (1) Ba S8R E
Z AT, BOR T AR AR S R AR AE, S
WPERE. KRS AT ki gni, LR IAUA 1R
, RIERFAT S plm, BiFEL, WILRmR T

SRR AR, ARSI A FT R AR 2 S0l
R AEMAL,  BLIRAL AL st TS, BURE A e

il

H; (2) BARREURID, WA AT IR,
I HAAeA TP HE RS, kL (I i 1555
RN 1) BaTiOs 1 RE L7 5 FIRUN , NG
WAERAT7 ) EIRISABGH K (3) BA G IE IR
REZL, At b T EE RS BRI A B, B2 TR
LR, B T AR I RE, 2 I Wi

PERESE 1o

Table 2. The absorbing parameters of doped and undoped barium

titanate powder
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5%
Nd-doped intensity (dB) 289 297 202  -23.1
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