
Jo
ur

na
l o

f I
no

rg
an

ic

    
    

M
ate

ria
ls

a 21 � a 6 Y O � ( � y � Vol. 21, No. 6

2006 I 11 1 Journal of Inorganic Materials Nov., 2006H_l
: 1000-324X(2006)06-1496-05.x�
���(Qbj�v\} YBCO \�r*S#~ � 1
, ��} 2

(1. lptsiwgrnhwz�l{ 350001; 2. lpujiwowygrwzmk|xqv�l{ 350007)^ V
 +�|Y/AD�,<k$&j YBCO b5�3R x[Q[d���uN��d22[ YBCO b5�3R x[�hrg�9Yd22[ YBCO 23(�� TEM ) XRD`� =d22� YBCO 23(��v)n3=m�g�GW~:-Yd22b/ YBCO 23(�Q[ Y � Ba ) Cu `o$�Fu[=YP0�RdI4[Q�"i(/-V� =4g�!=Qdu	�?|�	 � y
YBCO; d
22
D�
x[ - K[dD�&

O484 HNm=-
A

1 XTaI Ogale S. B. �	0BE�-=l%�6S\�6��OZ~M-SP0 [1,2], E�e^ [3] ,�0BE�d�%!;$9S\.�O�C&:p-\D7.Æ<L�^ [4∼8] 3C,�0BE�-=l%'k�aS[k�6� (PLA-IT/SFL:Pulsed Laser Ablation at the

Interface of Target Submerged in Flowing Liquid) \l{x��vO�ZWtqTf��f��5SGQBS\"B;QBD7y\	N4v\!%,��x�;D7y\\:Æv��!9.Hs��Is�ZW�L�
�}}Mh\_D7�K�K�L4S� \#t�mm\�!%0BE�-=l%'k�aS�6�!9Æ54��I��}��8n*7���',Dj\2�7SX�;\D7* ��"�n|o5;\,{xF�:Z\~Ma;laa��s�H�"l2r	D7* ��_j�s�"2�\�{�e{*G{^rP���+Z7U* \D75
V�\."rPv�℄<�5�BQ�p|=l7U* *7U�.\�{"V	NH��sU�0Æ0q�{A\�Y	KgpD77U* �*v"�X [9∼11], YBCOdE�I7U6\
oP!�Kgp\D7p-\�{�"&��X [12∼16], { T. Raittila^ [12] * X. L. Xu ^ [13] �y\ - L\xO�� Tc E 80K \7U YBa2Cu3O7−δ D7�6�
J. M. Huijbregtse ^ [14] �0BE�9Cx (PLD) 5 (100)SrTiO3 ?`�9C�� c Wle\�.n}#E 10 � 35 � 70 � 140 * 490nm \ YBa2Cu3O7−δ �?�HA Song Han ^ [15]?�96� 2005–11–21, ?{P��96�2006–03–06��O2� �L`p�z>e (50272014); �T�`p�zUN>edB (2001F005); �T�C6UNZd

(2005HZ01-5)f`��� " � (1982– ), N�"��z
� BR'K8�;K�� E-mail: wgzhang@fjnu.edu.cn
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6 Y ! ��:J�
/AD�,<w�uN�d22[ YBCO 23(��y 1497O�� YBCO D7_� Y. F. Zhang ^ [16] �E�fw�`S\
℄� Tc 7U6 YBCO O��Gw5 18 96nm FOs5MI&7\ YBCO D7�	ag YBCO o
\�._33��{ZaTbm� Zn[17] � Ca[18] �Ag[19] ^,&"�o
�._33�g8"j�s"3� Jc ; Ic \d�	QH�N4�+x6�Tf��_D7;�K�Lp-pD7 YBCO \�O!9iqs�;'D7 YBCO �;35* 	?%���+��{,�0BE�-=l%'k YBCO 
6!y\S\f���vO�ZWf33\ YBCO 
6�5S!y\�qh�:Zf33\ YBCO 35* ��Z�b PLA-IT/SFL x2�7SX�;\�n|o5fD7;�K�_pD7 YBCO �_!9\s�;'F350p YBCO rP\�
	
2 <Up�
2.1 Z+Y>�f�Fn 99.99%, �U^f����"^�#3�Æ.(��5{F�%� >99%, %Wf�5Æ64Æ�5;�%� 99.99%, �iT)5Æ6Æ�5i�%� 99.99%, �U
zO{5{W4ÆJ5(� A.R, �#�J
64Æ�tE� A.R, Ep5{�J64	
2.2 W73� Spectra Physics Inc. �#\ DCR-3G o0B (Nd:YAG) �6E�_�,� KTP |_r�To6�\%5 532nm E���C�0� 8ns, V�T, 10Hz. E�+;y�_E��4baq�Ob\\0BE�-=�vO�D7y\\M [20].

2.3  w℄~3/ YBCO ℄�s+~
k�J5(y\ - L\x [5] O�ZW YBCO 
6�5Sy\��C$!V� 6 �ZW\
YBCO
6�5S!y\ (a)dE'ka�50BE�-=�vO�\MS�	O� 0.02mL/s'''"f�S!9��?�9�2"f�S!9.n/ 2mm. VE�_�C 532nm \0BE��}Z%f�!9\��
9D�f_��GwE 1.0mm 
#�y�_S8�FQ`�1��CE�-=f� 30min. �F'C\f33 YBCO 
6�5S!y\ (b)60mL,
~f�-=
0PV�K\�64SSf%�/E 0.01%, %w[Cv�P}Cn!}ZL\M*S�MsK/ 300◦C arZW YBCO �A�5�`S 880◦C �a 8h ZWf33\
YBCO 35* (c), �O�G33f\ YBCO(d) dEp?	
2.4 oa��<�e_ZDu�y\�UWq7�%}}0b%QO.\l?;C��,�u��{eB JEOL-2000 EX o<�eu�/y\�US\D7�_p1��wOhG}'g
Æ X�_���,�(� Philips X’Pert-MPDo XRD .��Æ7s�;e_ZDu�,� XL-30Eo SEM � EDAX PHOENIX � 60 oHX�p�Uiqxj,&�;	
3 ��ÆA,
3.1 C;�eLF"�J> 1 E YBCO 
6�5S!y\ (a) '\3f\
6�5S!y\ (b) \<�eu?S��T!y\�U�_<h℄;jh℄�e}}r'	 (a) !y\�w/5 40nm 
#�
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1498 O � ( � y � 21 �s'ka YBCO 
6�5Sy\qE�-=3f0 (b) S�_�w/5 20nm �X�Zqf�K33p (b) S YBCO 
6�5Sy\�_75"
h\�Od�	

= 1 YBCO b5�3R x[ (a) )d?J22 YBCO b5�3R x[ (b) [ TEM >R
Fig. 1 TEM photographs of YBCO precursor-water sol (a) and YBCO precursor-water sol

doped with Au clusters (b)

= 2 d?J22[ YBCO ~� (c) ) YBCO~� (d) [ XRD =W
Fig. 2 XRD patterns of YBCO hybrid mate-

rials with Au clusters (c) and micro-powders

of pure YBCO (d)

3.2 XRD�Jf�K33 YBCO35* (c)' YBCOD�A (d)\ XRD>X{> 2+�	!k_ (d)�R�U (d) ED℄ YBa2Cu3O7−x a�'L℄
[5] 
L	�^k_ (c) ' (d), �A\���HOLa:�S (c)\���dn� (d)"
h\XX	Zq50BE�-=l%'k YBCO 
6�5Sy\Sf�Æ�5�"�I��}��8n*H��o2�7S\DjS�D�f�K33 YBCO �\o5>n-"XX	
3.3 XRD�!:0�eLF"�J> 3 }#�J5(y\ - L\xOZ\
YBCO
6�5S�A�a0ZW\ YBCO�A (d) Gf33 YBCO 35* (c) \ ESEM

= 3 YBCO ~� (d) )d?J22 YBCO ~� (c) [6r~:dt>R
Fig. 3 SEM photos of micro-powders of pure YBCO (d) and YBCO hybrid materials with Au clusters (c)
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6 Y ! ��:J�
/AD�,<w�uN�d22[ YBCO 23(��y 1499p1?S	p� (c) * (d) �U\xjHX�;a }#{! 1 * 2 +�	v\5 (d) * (c)SX	0.W Y � Ba � Cu * O $TX	,&�!! 1 * 2 �~�K)C (c) * (d) S\
Y:Ba:Cu }#E 1:2.54:3.54 * 1:2.31:3.40, �R�AS\ Y � Ba � Cu * O \ap%�Gv�>ZQ1�SN4Y�W (c) SJ5\S�#j)0.Wf,&�ex9xj�UV�\
2.11%, Zq��U (c) q�I�aÆf�Kv�}Fp;^O�_��H\xjHX�;a &Hy��U (c) Sf\V�%�	n 1 YBCO�1 (d) |45�I��

Table 1 EDX analysis results of YBCO powders (d)

Elem wt% at% K-ratio Z A F

O K 8.99 35.62 0.0315 1.2445 0.2815 1.0005

Y L 12.15 8.66 0.0679 0.9851 0.5663 1.0023

BaL 47.54 21.95 0.4347 0.9011 1.0066 1.0081

CuK 30.73 30.66 0.3065 1.0560 0.9446 1.0000

Total 100.00 100.00n 2 �Ezu[ YBCO [�q) (c) |45�$
Table 2 EDX analysis results of YBCO powders with Au-cluster dopant (c)

Elem wt% at% K-ratio Z A F

O K 8.96 35.83 0.0305 1.2449 0.2738 1.0005

Y L 12.65 9.11 0.0716 0.9857 0.5732 1.0021

BaL 45.08 21.01 0.4095 0.9015 0.9997 1.0080

CuK 30.76 30.98 0.3079 1.0569 0.9458 1.0015

AuL 2.11 0.69 0.0172 0.8243 0.9851 1.0026

Total 100.00 100.00

4 �,,� PLA-IT/SAF xz��\_D7;�K�Lp-pD7 YBCO \�O!9iqs�;'D7 YBCO �;35* ��x:���%\,7U6	 TEM * XRD a !>f33� YBCO 35* �w�h�o5>n�hÆHX�;.Zf33
0 YBCO 35* S\ Y � Ba * Cu ap%�Gv\>ZQ1�SfJ5\S�#j)0.W�!>5h�">Sfv��}	t%GM
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Preparation of YBCO Hybrid Materials with Au Dopant by Pulsed

Laser Ablation

LIN Shan1, ZHANG Wen-Gong2

(1. College of Materials Engineering of Fujian Agriculture and Forestry University, Fuzhou 350001, China;

2. College of Chemistry and Materials Science, Fujian Normal University, Fuzhou 350007, China)

Abstract: The YBCO precurcor oxide-water sol adulterated with Au clusters was successively

prepared by pulsed laser ablation at the interface of Au target submerged in flowing YBCO precur-

cor oxide-water sol, YBCO precurcor oxide-water sol with Au clusters dopant was first obtained,

then YBCO hybrid materials were obtained after calcination in air. The sol was characterized by

TEM and the hybrid materials were characterized by XRD and SEM with an EDX analysis. The

TEM and XRD results show that the size of YBCO hybrid materials doped with Au clusters is

smaller and its crystallization degree is obviously reduced. EDX analysis indicates that there’s no

evidence showing the deviation of Y, Ba and Cu in the YBCO hybrid materials, but Au clusters

are detected only in a few regions, which indicates that Au clusters may agglomerate during high

temperature calcination.

Key words YBCO; gold; adulterate; pulsed laser ablation; sol-gel


