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Table 1  Number and treatment process of samples 

Sample Alkali treatment/mol·L

-1

 Pre-calcification 

A1 0.1 No 

A2 0.3 No 

A3 0.5 No 

A4 0.7 No 

A5 1.0 No 

A6 1.5 No 

B1 0.5 Yes 

B2 0.7 Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1��XCDRrs8 SEM���

Fig.1  SEM images of pretreated samples: (a) A1, (b) A2, (c) A3, (d) A4, (e) A5, (f) A6, (g) B1, and (h) B2 
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Table 2  Surface particles EDX analysis of group B  

ω/%  at% 

Sample 

O P Ca Ta  O P Ca Ta 

B1 41.29 23.69 5.33 29.70  70.85 21.00 3.65 4.51 

B2 44.33 11.83 8.96 34.89  77.64 10.70 6.26 5.40 

 

 3  A(!" ) EDX-./�  

Table 3  EDX analysis of group A (at%) 

Element 

A1 A2 A3 A4 A5 A6 

O 28.57 19.54 31.41 36.32 37.72 43.24 

Na 6.40 9.16 13.01 16.04 20.77 23.27 

Ta 65.03 71.30 55.58 47.64 41.50 33.49 

 

�
�� ��«º¡"�nW���¢£��«-

¤¹_"¥¦p�w�y�¹_�È"��
�CÄ

¦¯"��«j""�¹_ÑÒ���§"T���

^_�UÓ+���3 

2.2  ���	
��� 

��
�`��� e\ø{ 1e�{ 1fù���

|"y� 1.0 mol/L(A5)� 1.5 mol/L(A6)�
�`��

�� ��«�������"Ö��\]_�mn

�"T�x��¨©h��û���_�����"

�������
¡�3 

# SBFw�� 14 d`��� e\z{ 23A1�

 xyª���
��"^_�ÈB Ca�OJA2 � 

�y��.W««
¬"V­y®¯d���� "°

"Äº¡3A3�A4 � ��
�®¯d���� "

°yWn"Ä"{w���
«��)��� ��


º""#¨���w��±²@GT¦3B1�B2 � 

��À«�
¬«®¯d�3³��� ��
���

 ´�z� 4"�w0. A1�A2 � ��
���U

l^_*ø1.66ù��º�"�¨��ç�Â 1.663 

y� 14 d SBF��`"��� ��
� XRD

{nz{ 33A3�A4�B1�B2 � 0.¹_��´

6"ç�y¸¹����3µ}y� 14 d SBF��"

��� ç��.Wn"Ä�¸¹���«3A3 �

A4� ¶�yª� Ca

2

Ta

2

O

7

�3 

{ 4 B��� ��
�m6·¸Ûn{3¹S

B 601� 1090 cm

-1

�´B PO

4

3-

¹r�m6·¸´" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  SBFIJ 14 dRrs SEM+� 

Fig.2  SEM images of samples in SBF for 14 d: (a) A1, (b) A2, (c) A3, (d) A4, (e) B1, and (f) B2 
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 4  !"0 SBF12 14 d3 ) Ca/P456 

Table 4  Ca/P atomic ratio of samples surface in SBF for 14 d 

Sample A1 A2 A3 A4 B1 B2 

Ca/P Without P 8.37 1.84 1.78 1.72 1.71 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  -GHAIJ 14 dRrs XRD�� 

Fig.3  XRD patterns of samples in SBF for 14 d 
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Fig.4  Infrared absorption spectrum of samples in SBF for 14 d 
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� 5  SBFIJ 4 dRrs+� 

Fig.5  SEM images of samples in SBF for 4 d: (a) A3, (b) A4, (c, e) B1, and (d, f) B2 
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Table 5  Composition of samples in SBF for 4 d (at%) 

Sample Ca P C O Ta 

A3 17.71 None 21.27 24.10 36.92 

A4 19.17 None None 46.04 34.79 

B1 36.67 21.58 7.80 29.82 4.13 

B2 38.22 21.23 7.36 33.19 None 
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Fig.6  XRD patterns of samples in SBF for 4 d  
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Fig.7  Mechanism of alkali treatment activation 
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Enhancement of the Bioactivity of Tantalum by Pre-Calcification 

 

Wang WenkaiøHu Shubing 

(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University of Science and Technology,  

Wuhan 430074, China) 

 

Abstract: In order to improve the bioactivity of tantalum, NaOH solution was applied to tantalum, and the optimal concentration of alkali 

treatment was explored by simulating somatic fluid (SBF) soaking experiment. Alkali-treated tantalum was pre-calcified in CaCl

2

 solution and 

K

2

HPO

4

 solution. After tantalum was treated by 0.7 mol/L alkali and soaked in SBF for 2 weeks, the surface can be covered with 

hydroxyapatite. After pre-calcification, tantalum was soaked in SBF for 4 d, and then the surface can be covered with a layer of hydroxyapatite, 

indicating that pre-calcification substantially increases the bioactivity of tantalum. The mechanism is that pre-calcification can make the sample 

surface quickly complete the nucleation of calcium and phosphorus compounds, and hydroxyapatite can grow rapidly after immersion in SBF. 

Key words: tantalum; alkali treatment; pre-calcification; apatite 
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