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Changchun 130022, China; 2. Key Laboratory of Rare Earth Chemistry and Physics, Changchun Institute of

Applied chemistry, Chinese Academy of Sciences, Changchun 130022, China)

Abstract: Gd2O3:Eu3+ luminescent materials with spherical shape and the size of 20nm were syn-

thesized by a sol-lyophilization method. The XRD patterns and FTIR spectra show that the precursor

samples are hydroxide crystals, and the calcined samples are cubic Gd2O3. The PL spectra show that

the calcined samples emit Eu3+ character red light, and there is efficient energy transition from Gd3+ to

Eu3+. With the increasing of calcining temperatures, the intensity of emission and excitation increases

and the lifetime becomes longer due to the crystal growing better, and the surface defects are decreased,

then the quenching center is also decreased.
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804 - i 0 T b � 22 *w= 1:1(V/V)gMy<uZ� +<��b\4K)��gMy�Z:/ab*�w=)<Zq�~D{��#$ 0.05 P 0.01mol·L−1 gMyfPMyg<u��
	�Dl~DLgMyfPMyg<u� Eu/Gd=5at%g��eS�eS<ug pH<2,w= NH4OH(2mol·L−1) <uv� pH>10, %��g��>�da�Q�u�<W�<��u2w=9My�℄�<�?N��da<��#�℄<W�<�� –10◦C :|\22'& 24h, da�'�p��� 700 P 800◦C >XGda�pp�	
2.2 q${z4
`E TA 5tg SDT-2960 X5�4x�℄5LP;5�4�T*xX 10◦C·min−1, 2���	4
 Perkin-Elmer 580BX#Ct�Y�?	x7fp�gY�?	�4
 KBre�rkDp	4
9�?d RIGAKU/D-max 2500X X LHjLx7fp�g�X�6�4
 Cu � Kα1 !LH
(λ=0.15406nm). 4
9� JEOL 5tg JEM-2010X�Lt� (TEM) ;:FZg[℄PWN	4
9� HITACHI 5tg F-4500X�??	x�p�g?`w�℄7f�7N�!$ 200∼800nm, AgxX$ 1200nm/min, ->$ 0.2nm, 4
 Xe ham�	
3 ���&�
3.1 �~,� 1 a�'�p�g5L - ;5 (TG-DTA) $H	Æ�1��%5L$HD�?-UL�����;5$H�?-65�	nv-UL��&�
20∼250◦C :|�ULX$ 9.9%,��;5$HDg65�% 70◦C $��7$a!f6$qg�K	n	-UL��&� 250∼450◦C :|�ULX$
10.4%, ��65�% 358◦C $��7$a�6qg�K��	n?-UL��&� 450∼550◦C:|�ULX$ 14.3%,��65�% 526◦C$��7$a�m_2�qQDm_2gIH	 700◦C :\p�h�!�UL�_�m�g5Q�JB�smy� +P�$m_2	
3.2 �)�� (FTIR) ~,� 2 a�'�p�P�I 800◦CXG:\p�gY�?	�	Æ�1���'�p� a % 3540cm−1OP 1362cm−1 OJBgK-6g�$q�Z{p
–OH gM�3y�P�$3y�	 1643cm−1 Og6g�$"F NO2−

3 g3y��7����2Myf	% 612cm−1 O$ Gd–OH�3y��sm�'�J� Gd(OH)3, $�!fY�WNgq�Z	�I

XG:\gp� b, % 1511cm−1 OP 1397cm−1 OJBgK-6g�$ CO2−
3 g3y�� 3554cm−1O8�INq�Zg3y6g��aÆ�%
 KBre�DpIHJ{p%2�J6gq�P CO2 ��	% 535cm−1 O$ Gd–O �3y��sm�IXG:\p�$ Gd2O3.

3.3 X !/3! (XRD) ~,$R0w�D�gp�g2K�6���'�p�P�I 800◦C XG:\p��℄R XRD 7f	Æ� 3g XRD 	�1���'�p�JBRy>g��2FgjL��℄a% JCPDS -�J�$_�8a�:K��g�X�2& FTIR g�4�F�,a7$11waY���qg�m_2�sm�I:|'&gIH\�/wXg�m_2daR�_	2& Scherrer 5\� D = Kλ/Bcosθ, 7z�'�p�gF"$ 17nm. ��IXG:\p�g	���R-� JCPDS(12-0797) Kv��$C��:g Gd2O3, ���IL��J0JRNsjL���g�f<n	2& Scherrer 5\sz

� 1 �&�o�f4�3#G
Fig. 1 TG-DTA curves of the precusor

� 2 �&�o� a O�H 800◦C WF[o� b f
FTIR ��
Fig. 2 FTIR spectra of the precursor a and the sam-

ple b calcined at 800◦C
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5 
 VA;�i�;
 - 9{�C�rb Gd2O3:Eu3+ �=0T 805gp�gF"$ 23nm,smp��IXGO?\�F")W	
3.4 '!u� (TEM) ~,$Rh$�SDp�gWNP[℄��℄R�Lt��4	Æ� 4 gt�-�1���I 800◦CXGgp��w$ [�F�WN�,!�$ 20nm_�	� XRD 7z�Fh�v�	t.gtZjL�r!mSDgp�$���6	
3.5 7��� (PL) ~,

� 5 P 6 a�I,�*�XGgp�gm?	PL?	�m?	gx7(>$ 610nm,L?	gm(>$ 250nm. T� 5 gm?	J1��,�*�XG:\p�gm?	g	�&B_�m�g&��>a*�T*�	���)�	�$}U*�gT*���� +�!f.E�I�T�Z�?1UgO��*	%m?	J�,JBR&� 232nm Og Gd2O3 ghF6g��&� 253nm Og Eu3+-O2− gtM�wY�

� 3 �&�o�O�H 800◦C WF[o�f XRD��
Fig. 3 XRD patterns of the precuresor and the sam-

ple calcined at 800◦C

� 4 �H 800◦C WF[o�f TEM ,�
Fig. 4 TEM image of the sample calcined at 800◦C

The inset is the SAED pattern

� 5 �H+�)�WF[o�fl�=�
Fig. 5 Excitation spectra of the sample calcined at

different temperatures

� 6 �H+�)�WF[o�f�K=�
Fig. 6 Emission spectra of the sample calcined at

different temperatures
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� 7 �H+�)�WFo�f�K=� (l�&=# 232nm)

Fig. 7 Emission spectra of the sample calcined at

different temperatures (λem=232nm)

� 8 +�)�WFf Gd2O3:Eu3+ o�Hf 5
D0 →

7
F2(610nm) ��f�=io

Fig. 8 Lifetime of 5
D0 →

7
F2(610nm) of the as-

prepared Gd2O3:Eu3+ samples calcined at different

temperatures%� 278nm Me Gd3+ e 8S7/2 →
6IJ ���zo%� 300∼500nm8ze Eu3+ e f -f ���$n�e
J<�G��n
J�e%A^�%��=_�~{S3M=(~eR(�'��
J<�GIAP Eu3+ e�5W<
J�%� 610nmMe

5D0 →
7F2 s}n��"\�
J��rk Eu3+%� Gd2O3 fEGk�A^^��kGUe+%C��n`IAP�� Eu3+ e 5D0 →

7F0(579nm),
5D0 →

7F1(586 � 590 � 596nm), 5D0 →
7F2(612 �

627nm) N 5D0 →
7F3(650nm) e
J��rkQBen�'�GJeW<
J^u�"Pg# Gd2O3:Eu3+ 
</SG Gd3+ N

Eu3+ 8zeuLPo+�5dP*�(~VEZen�$ 232nm `k
%<=e
J<���� 7G*�(~=+:9_P Gd2O3:Eu3+ G Eu3+e�5
J�rk Gd2O3:Eu3+ 
</SGU$S
Gd3+ _ Eu3+ e�OeuLPoGE�� 8 /IP* �3M=(~=b_e
Gd2O3:Eu3+ n�G Eu3+ e 5D0 →

7F2(610nm)��e�<hn�2�ek
%<" 250nm. ��0��J,n�e�<o~"F+0�[;m
I = I0exp(−t/τ)(τ _�<hn) 6xQ��GxQ8Z�700N 800◦CVEen�e Eu3+ e�<hn�"" 1.17N 1.38ms. {S3M=(~eR(��<hn��'v��"1%4[
 τ = (γr +γnr)

−1,�<hnMr� J��GEN� J��GE�8�3M=(~kV�n�e�ÆO<*�*��d,CÆ��/R,C_dhGUeb��7�;Yd�k
uT5lPo_/RdhGU�

^?'vP� J��GE�X�<hn�k�
4 ��2�:	 - 8zÆQBPD " 20nm ℄�e�u��Ye Gd2O3:Eu3+ 
</S��QBe�%Æn�"��0E��G3M=Zb_PA�Ie Gd2O3. �QBen�'�GJe Eu3+ e�5W<
J� Gd3+ _ Eu3+ 8z'��OeuLPo�{SVE(~eR(�
J�Nk
�e�~��'���<hn�<�p�*-

[1] Bril A, Wanmaler W L. J. Electrochem. Soc., 1964, 111

(12): 1363–1368.

[2] T�'�+'��� j�.j^�� 1998, 13 (1):

53–58.

[3] Kang Y C, Roh H S, Park S B. J. Electrochem. Soc., 2000,

147: 1601–1603.

[4] Kang Y C, Park S B, Lenggoro I W, et al. J. Phys. Chem.

Solids., 1999, 60: 379–384.

[5] Bhargava R N, Gallagher D, Welker T. J. Lumin., 1994,

72: 416–419.

[6] Sun L D, Yao J, Liu C H, et al. J. Lumin., 2000, 87-89:

447–450.

[7] q ��~hx�� G�ID8��� 2001, 19 (5):

426–429.

[8] [���W\6��>�� 1998, 19 (3): 224–227.

[9] [���W\6�3LC�ID8��� 1999, 17 (2):

176–179.

[10] Matijevic E, Hsu W P. J. Colloid Interface Sci., 1987,

118 (2): 506–523.

[11] WB<�V�i�~�?�.j^�� 2004, 20 (11):

1367–1370.


