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1-stripping agent; 2-organic phase; 3, 4-micro-metering pump; 5-Y- 

type connector; 6-microchannel reactor; 7-oil-water separating unit; 

8-organic phase after stripping; 9-aqueous phase after stripping 
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Fig.1  Model setup of Y-type microchannel for stripping 
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Fig.2  Effect of the microchannel length on stripping rate 
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¡ 3  LMN��dOP�^�� 

Fig.3  Effect of the microchannel diameter on stripping rate 

}¼����~{�T,+�*t��©*

[15]

$p�

�qr$�U{�����PQnj$£{t²()

*uv�yz$hi[OX 0.6 mm��-]���5

{ï/j�:� 

	����&'(���� !"#�

ä+()*X 1.5 mol/L� P507-è��é$()

*+��ç	«�î&'�X 2 g/L$�-]���5

�n¼�-X 100, 200 cm$�-]���5�[O

X 0.6 mm$()*,��(á�-]���5���

�X 2 mL/min�PQ�������»¼$·¸,O

()*+��ç	«��Q�ST$LÁ#" 4JA� 

Ó" 4��0$���-]n¼�-X 100, 200 

cm����åNZ[í����k$RS��»¼�

�$()*+�� Er

3+

���Q������/nj

���$��»¼X 6 mol/L k$()*+�� Er

3+

���Q�ÒB��I$�-X 73.22%� 88.41%�

��»¼X 9 mol/L k$��Q�^�-4no

42.45%� 33.55%� 

P507���� Er

3+

,����()*+��ç�

�4�d3#3"4%JA

[1]

? 

3

2 2 3

Er 3(HA) Er(HA ) 3H

+ +

+ +�            "4% 

��d3"4%�Õ$��é+ H

+

��¼O Er

3+

���PQ(S®¯�ST������»¼$��

é+ H

+

��¼��$�4�d3����$(��(

)*+��ç�����yz$Ð�����»¼�

1 mol/L��B 6 mol/Lk$��Q����$`��

��

[16]

�FGLò*m�UÐ��»¼r��o 9 

mol/L k$,��Q�^nj���

[17]

�bFG��

�q���Xk�
0?Ð()*��»¼��;C

k$()*+(�����q��N�t���»�

���Ç�Ó��á()*�����B��	� HCI

�«t3gb��q��N$ ¡@��4� H

+

�¼ 
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Fig.4  Effect of HCI concentration on stripping rate 
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Fig.5  H
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 concentration variation before and after stripping 
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Fig.6  Effect of loaded Er
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 concentration on the stripping rate 

with different HCI concentration 
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Fig.7  Effect of the flow rate on stripping rate 
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Table 1  Comparative experimental results of microchannel, flask-shaking and stirring stripping 

Method Parameter Reaction time/s Stripping rate/% K

L

a/s

-1

 

Microchannel reactor 

Length: 400 cm 

Diameter: 0.6 mm 
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Extraction by shaking Frequency: 250 r/min 16.96 41.31 0.035 

Extraction by stirring Frequency: 100 r/min 16.96 28.06 0.021 

Note: in the experiments, the concentration of HCI is 6 mol/L; the concentration of Er pre-loaded in the 

organic phase is 2 g/L; the ratio of organic and aqueous phases is 1:1 
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Abstract: A novel method for stripping erbium from the pre-loaded P507-kerosene organic solution by a Y-type microchannel reactor was 

investigated. The effects of the microchannel size (length and diameter), the concentration of HCI, the flow rate and the concentration of 

loaded erbium in organic phase on the erbium stripping performance were focused on. The results show that when the diameter and length 

of the microchannel are 0.6 mm and 200 cm, respectively, and the residence time of the organic phase in the microchannel reactor is 8.48 s, 

the stripping rate of erbium from the pre-loaded organic phase could reach 88.41%. When the concentration of HCI increases, the stripping 

rate increases first and then drops; when its concentration is 6 mol/L, the stripping rate is the highest. Compared to the traditional 

mixer-settler extractor, the microchannel reactor exhibits a higher striping rate under the same condition, and the total mass transfer 

coefficient is 8 to 10 times higher than that of the traditional extraction methods. 

Key words: microchannel; stripping; P507; Er; mass transfer  
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