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Table 1  Elements components of refractory gold ore 

Element Au Ag Fe As Si Al S 

ω/% 0.0021 0.0077 25.42 9.13 6.66 2.22 23.21 
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Fig.1  X-ray diffraction pattern of refractory gold ore 
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Fig.2  Sketch map of experiment set-up 
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Fig.3  Influence of cyanide leaching time on leaching rate of gold 

 

 

 

 

 

 

 

 

 

 

� 4  ¬­ HCl®¯B�Sjki�� 

Fig.4  Effect of concentration of HCl on leaching rate of gold 
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Fig.5  Effect of liquid to L/S ratio on leaching rate of gold 
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Fig.6  Effect of leaching time on leaching rate of gold 
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Fig.7  Effect of temperature on leaching rate of gold 
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� 8  EF(a)�HEF(b)GKLNW�i XRD�� 

Fig.8  XRD patterns of leached residue of ultrasonic (a) 

un-ultrasonic (b) 

��_®À�°����FÊ��´±£¥k/�l


�°�«���k/
ÒD$k/�°9B
©«

ÓÔ���k/�l
Õ¹Ö×°Ø��ú
k/-

£��_J¯�Qv
30®�c�[$ñò	ß


4H30$�l���-"ïk|D74	J
Ï�

ñò�IpÙ672Ú[Xá:;$ 

��������

1D���
���£�
4H�§¡¡�«$-

WRìíî�£����FD4H 6 h �
4H0�

82.47%�$G��î4H 6 h�
4H0�� 54.84%$ 

2D����©ÚFD4H*���lÝ����

�346sp	ß�l
a�KP¾Dj%²j�£

[	ß
|D4H�_$Wu�ØÙ�k/�l
¯

;Ì*����k/�l
¼��0$����
�

��®��
k/�l
ÒD$ 

 

����    References 

[1] Dong Chunyan(´µ¶), Li Bile(·¸¹), Chi Xiaoguo(º»

�) et al. Gold(¼�)[J], 2005, 8(26): 34 

[2] Xia Qing(½ ¾), Yin Yanfen(¿¶À), Nie Jinxia(ÁÂÃ) et 

al. Multipurpose Utilization of Mineral Resources(WÄÅ�

ÆD)[J], 2007(5): 3 

[3] Tang Qingguo(ÇÈ�), Jiang Yi(É Ê), Tang Jianan(ËÌÍ) 

et al. Gold Science and Technology(¼�"�ÎÏ)[J], 2003, 

11(5): 23 

[4] Meng Yuqun. Transactions of Nonferrous Metals Society of 

China[J], 2005, 15(5): 1178 

[5] Linge H G, Welham N J. Minerals Engineering[J], 1997, 10(6): 

557 

[6] Li Xuanhai(ÐÑ!), Su Haifeng(Ò!Ó), Huang Zuqiang (¼

Ô�) et al. Chemical Mineral & Process(�	WÕ1Ö	)[J], 

2001(1): 15 

[7] Li Qian(· ×), Yang Yongbin(ØÙÚ), Jiang Tao(É Û) et 

al. The Chinese Journal of Nonferrous Metals(6�>Ü��

�Ý)[J], 2006, 16(11): 1791 

[8] Fu Jiangang(Þßà), Zhong Hong(á â), Peng Bin(ã Ú). 

The Chinese Journal of Process Engineering(�
	
�

Ý)[J], 2005, 5(4): 389 

[9] Guo Min(ä å), Yang Xuefeng(Øæç). Chemical Interme- 

diate(�	6rè) [J], 2007, 15: 15 

[10] Cheng Jingquan(
éê), Yao Suwei(ë�ì). Plating and 

Finishing(3í1îï)[J], 2005, 27(1): 16 

[11] Fang Zhaoheng(ðñò ), Xia Guanxiang(½óô ). Gold 

Science and Technology(¼�"�ÎÏ)[J], 2004, 12(2): 35 

0 20 40 60 80 100

-200

0

200

400

600

800

1000

1200

1400

1600

1800

a

 

D

D

D

D

D

D

B

C

C

C

C

C

C

B

B

B

B

B

B

B

B

B

B

B

A

A

A

A

A

A

A

A

A

A

A

D

C

B

A

A-SiO2

B-FeS2

C-FeAsO4

D-FeS

I
n
t
e
n
s
i
t
y
/
c
p
s

–

0 20 40 60 80 100

0

200

400

600

800

1000

b

E

E

D

D

D

D

D

D

D

D

D

D

C

C

B

B

B

B

BB

B

B

B

B

B

B

A

A

A

A

D

C

B

A

A-SiO2

B-FeS2

C-FeAsO4

D-S

E-As2O3

I
n
t
e
n
s
i
t
y
/
c
p
s

2θ/(°) 



� 6�                                 %  &°5EF��OP3u�vSTUV��W                            �1095� 

 

 

Study of in Situ Leaching Gold from Refractory Gold Ores with Method 
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Abstract: Oxidant was prepared by the method of electrochemistry in situ leaching gold from refractory gold ores under the 

ultrasonic-aided and un-ultrasonic-aided conditions. Result show that the application of ultrasonic condition greatly increases the leaching 

rate and shortens the reaction time while the conventional cyanide method is adopted, the gold leaching rate after leaching 24 h is only 25% 

of the refractory gold ores. In the equal conditions, under the un-ultrasonic-aided in situ leaching conditions the leaching rate is 54.84% 

after leaching 6 h, whereas under the ultrasonic conditions the leaching rate grows to 90.68% after leaching 6 h. Otherwise, through 

comparison the X-ray diffraction patterns of ores and slag it is found that there exists element sulfur on the surface of un-ultrasonic-aided 

electro-chlorination leaching slag, and no sulfur on ultrasonic surface of the slag. And the effect of ultrasonic-aided condition on the 

electrode reaction and the mechanism of ultrasonic-aided leaching gold from refractory gold ores are analyzed. 

Key words: refractory gold ore; ultrasonic; electro-chlorination; leaching efficiency 
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