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(1. yÆ|zs	�}���w 430074; 2. �v	p��u�	�����v 441053; 3. xqs	�u
ur~��{xq��t�����w 430062)g d	 < Nb2O5 B Ta2O5 j���Gu� KOH j,Og�3LB�	B�g�	=�DB)>x��
KTa1−xNbxO3 (KTN) QU�V�--�;#[��G�g (B / B(Q) B,Og KOH m`�p~6I KTN�V�.B�Om2yDG�3LB�)>x�m KTN �V�e KOH p~℄i 3mol/L ��Gm~j 523K ��G+r 8h +�$0J�<�J)�.j	m KTN �V�L� KOH mp~B�Gm~man��V|m��,�.B�Lnan���J)�._�}v��0�j<e	�M�3L�g�	�[ KOH p~ 1∼2mol/L ��Gm~ 523K ��G+r 8h mY{��DB�8Æ	��,�. KTa0.6Nb0.4O3 QU�V� KTN �:�ÆE7_m8ÆV�G[Wj 30∼50nm; �K��g�	DBfS�Vm℄4����wSL�7 � -	��Ip�fS�V��g��B��DBnY2F8	O 6, TB 383; [^&RK	A
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Abstract: By using Nb2O5 and Ta2O5 as precursors, nanocrystalline potassium tantalite niobate

KTa0.6Nb0.4O3 (KTN) powders were prepared by hydrothermal and solvothermal (isopropyl alcohol) syn-

thesis processing. The relations of crystal structure and the synthesis conditions of KTN powders were

investigated. All results of measurement on samples obtained demonstrate that the microstructure and

morphology of nanocrystal powders depend on the reaction temperature, pressure and pH values of sol-

vents. The reaction solvents are very important factors. The KTN with pyrochlore structure fabricated by

the hydrothermal method shows although the amounts of pyrochlore phase in samples decrease gradually

as the pH values of solvents increasing, pure perovskite phase will be gained first and last. KTN ceramic

powders with perovskite structure were successfully synthesized via solvothermal processing with 1–2mol/L

of KOH at 523K for 8h. The SEM images of powders show that the shape of particles is mainly cubic and

the size of particles is 30–50nm.
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46 r ℄ 0 B " � 22 "
1 e� Jq (KTa1−xNbxO3,uA KTN)7O Trieb-

wasser q [1] <���n[w2D�\WLn)�~Q
l��A KTN nw5�H [2] ����5$�H [3] �5g"�H [4] C�8w�H [5], /lh�2D\w5yy�IdP7�5℄%C5ZOq���W�3A6nHM���e��:P���
MR KTN b��RVC�_ny� [6∼9]. ..%℄�$<�`W`�#Yn KTN b�F/k�EW��HM�*��izhR KTNRVC�_�d7�e�;Mny��
�1
ED
C sol-gel�
����=L|%nP5/}�Q�OR KTN~qD��U��E�%n=Fa��F~ KTN ��Q$j?�nt3�_,�%n��=F�$2DnKb����3Vo�JÆj KTN n�m�C�f>77
Q$EDf>�}Tv7�HZ|nC�EDvS�%�����A�;�`�C�O�R*y [10]. 7MC�EDf>�:�D,ty�A PZT � BaTiO3 � KNbO3 q��[w2D [11∼13]. ��3PC�f>ED�hWhU2Dn�k [13]. ' �H�{n-_�C�EDf>)�k>�y��
�=Ck�hnC�
C=P_�7k�hn�h�
�e��4MC�
ED KTN �Wn�k��xo� [15], d7�o�*QP�~)�C��HZ|T KTN �W�W	/n3}�E�t
r�7�lj �-	/ KTN�W��+�4MC�
C�h�
>��
ED
KTN RV�W��>�+?����)���x+?Z|"Q��W	/nJÆ�
2 )Il"f'j
2.1 4Wm#NP�Hv#k�xS :h� Nb2O5 C
Ta2O5 (S �# >99.99, �>:1b b-D),

(CH3)2CHOH(C)R)(XÆQ+-D); KOH \�H=F~k�k�Hv�_,37-Qh�3�CO Simplicity Millipore =SC�$�yl�' Q$2 KTa1−xNbxO3, yl Ta: Nb, / x=0.4, h&��n KTN !P�%n�wC[w�m [7], *�}�6n�\9n���
(1) C�y�� 0.025mol Nb2O5 w� KOH q��'k

1∼5mol/L nC�7~�T<�� 10min, ÆLo�

0.0375mol Ta2O5, �� 30min; ��?WE�7g�aP�E�;{l�n-�#%&�l��l�7IM�k 80%; V�%&��\�$&<�Gn�H 8h L�Æ2�u9n�L>xv�=I�3�|su~�LwR!℄� 80◦C !℄ 20h, lj���W�
(2) �h�
y�� 0.025mol Nb2O5 w� KOH q�k 1∼5mol/LnC)R�7~�T<�� 10minL�o� 0.0375mol

Ta2O5 LZ�� 30min; ��?WE�7g�aP�E�;{l�n-�#%&�l��l�7IM�k 50%; V�%&��\�$&<�Gn�H
8h L�Æ2�u9n��L>xv�=I�3�|su~�LwR!℄� 80◦C !℄ 20h, lj���W�
2.2 (k0w�W	/O�b X!�,!%k (PHILIPS

X’pert Pro, Cu Kα, 1.5406Å, 40kV, 40mA ); :�!�Xw��i� (FESEM, Sirion 200) M1%k�;n�P FT-IR 5z� O Nicolet 5700 Id5z97:� KBr WE�W&v�J�k 0.5mm.

(1) C�
y�n�W%ka 1 N3k=C�k�H�{ED�Wn XRDaz�..���C��H,��Hn�=r�`C��Hk=��\�Hn�k 523K ���f�H,s^j 8h =�,�$Dv�R�H,s*-Z"�EW�C�EDZ|�zk KOH q��'k 1 � 3 � 5mol/L, n� 523K �,s 8h.Xa 1(a))=&L�fKOHq�k 1mol/L,�$Dvlf
	��h%℄C��H�lI����a 1(b) %3f KOHq�^j 3.0mol/L,�Nl9vn,!��2k�K*	/ KOH q�boj
5.0mol/L,�%1L� �-�2�Wn,!��}~n�K*
D�`M� KOH q�b`�~w�� XRD ..���f KOH q�== 5.0mol/LL�#u^j 13mol/L,$Dv~'Sn�K*
nD�3QP�$��n"Q�h8	<To�
[16] �kn\4M�� - o�+?y� KTN ,�lj�K*
n�.
F�)=�k4MC��Hy� KEN �W,�\�rn KOHq�,�<�$D�K*
��QP �-	/$D��f KOHq��~b%,�P7R�K*
� �-"�df KOH q�^j 5mol/L,�FM�R�a��d/�7~ KOH q�l�b%�3t
ZY��K*
� �-"�O
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1 { �sB�o	 KTa0.6Nb0.4O3 �V�g�BB�	DBm��'� 47W)x�\C��H~�bSU%�7nt�q�/�Hv9$
n"7P�n��H�h\C�ED=F~3~�3z�M�..%℄�7MC�
�k=y�f
 �-	/n KTN �W�

` 1 ,^ KOH p~�Gm~j 523K, B��G 8h m
KTN �am X  �+ `y
Fig. 1 XRD patterns of the KTN powders prepared

by hydrothermal synthesis with different KOH concen-

trations at 523K for 8h

(a) 1mol/L; (b) 3mol/L; (c) 5mol/L

(2) �h�
y�n0w%k=C)R�k�H�h��Hn�1z\ 523K,

KOH q��'k 0.5 � 1 C 2mol/L, C��H 8h,Nl0wn X !�,!��a 2 N3�Xa 2(a)n,!�n�x)m�KOH q�k 0.5mol/L,�:\��DA �-	/ KTN �;�r7}~RZ\P�?l5T�Hn Ta2O5. a 2(b) %℄�f
KOH q�bou 1mol/L, :�$DAbS9�
n �-	/ KTN �W�a 2(c) `�3� 2mol/Lq��y�n KTN �W	��O(A�

` 2 ,^ KOH p~��Gm~j 523K, �g��G 8hm KTN �am X  �+ `y
Fig. 2 XRD patterns of the KTN powders synthesized

by glocothermal synthesis with different KOH concentra-

tions at 523K for 8h

(a) 0.5mol/L; (b) 1.0mol/L; (c) 2.0mol/La 3 70wn:�!�Xw��i� (FESEM)

fv�Xa~)=&L�KOH q�k 2mol/L,�$Dn KTN �;���8l���k9�Z<�W�;��<k 30∼50nm, T Scherrer -2njK	<
pE�

` 3 KOH p~j 2mol/L, �Gm~j 523K, �g��G 8h m KTN �am FESEM eu
Fig. 3 FESEM photographs of the KTN powders syn-

thesized by glocothermal synthesis with KOH 2mol/L at

523K for 8h

` 4 KOH p~ 2mol/L, �Gm~�&j (a)483K �
(b)523K, �g��G 8h DBm KTN �:m�85!SHy`
Fig. 4 FT-IR spectra of KTN powders synthesized by

glocothermal synthesis with (a) 2mol/L KOH at 483K

for 8h, (b) 2mol/L KOH at 523K for 8hk�8/)��h�ED=F~P_\bn�.�qR��h�EDn�;��A�96"TId5z�x�	<�a 4N3�\ FT-IR5z~�l
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48 r ℄ 0 B " � 22 "��℄�n O–H � C–O qP_\bi|y;��h%℄0w~l?P_\b�\ 600∼800cm−1 PL�ny;a�7 Nb–O zC Ta–O z/Dn/ÆWWnTk!Ey;a�h8	<T5'o� [17,18]\�8v�N-_n7�h6ny;�9$A8zF�n+Q���}VEk�;H\��hU?e�;�H\n�HC%W�HF~A Nb–O zC
Ta–O zn-�Cz zb��9$Azi|^n�.�X�hvIdy;an+Q [19].

3 ;,=GUJ℄=� XRD �x��Xw��i�fv=Id�96"T5zan48C�x)=���qR4M�h�
�\�rnn� (∼523K) C�rnq� (∼2mol/L) �EDAS �-	/n KTN�W�d7�7MC�
t
ljS �-	/n
KTN �W�t
�N}~�K*
D��qR�k�7M�h�
,�/MnC)RnF�n� (TC=508K), F�&< (PC ≈4.7MPa), �CnF�p (TC=647K, PC=21.8MPa)2rF��qRn�Hn�zk 523K,h8n��Æ%RC)RnF�n��rRCnF�n��TW_,�C)RnF�&<-jCnF�&<n 1/4 �E��\�h�ED,�=C)R�k�H�h�\W�HZ|�nn�C&<#%RC)RnF�p��D=F�C)RGW��C\WZ|�`-)m�D=F�GW�=F�GWnTv7�C0�}����W��V�C�
m<Cx℄n7W
F�N}plqL�}��V��0�}���hQm<q�{�n�C&<"Q(�Z"�ak��0���hHa%�EW�PR=F��OnC)R)=Y��Hvn�
�U%�HX��oHQ$�H����DvV=~n�;�X�P7R KTNn�D�
4 AJ

1. 7M�h�ED�
�=C)R�k�H�{�\ KOH q�k 1∼2mol/L, �Hn� 523K, ,s 8h nZ|��EDA9�
 �-	/ KTN�

W�
2. 7M�h�ED�
�Yl9�
 �-	/ KTN �Wn�2VE7�=PR=F��OnC)R�kC��H�{�)Y��HI����P7R KTN �;n$<�X�lj!PQ$j?�nbS �-	/n KTN �b�
3. 7MC�
ED�
y� KTN �b�k=ljbS �-	/n KTN �W��7 KOH q�C�hn!^}� KTN �Wn�W	/P�2nJÆ�*EZ℄
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