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Scheme of the membrane extraction of Zn(II) ions during electrodialysis

(AEM: anion-exchange membrane)
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Dependences of the zinc(II) extraction degree into the liquid membrane (1), stripping degree into the catholyte (2) and  transmembrane flux (3) on the current density (CZn = 0.01 M; CD2EHPA = 0.19 M; СТОА = 0.05 M; catholyte: 0.02 M HCl; t = 1 h) 
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Kinetics of zinc(II) removal from the feed solution (1), stripping into the catholyte  (2) and  electrodeposition  on the cathode (3)

(i = 2.8 mA·cm-2; CZn = 0.01 M; CD2EHPA = 0.19 M; СТОА = 0.05 M; catholyte: 0.02 M HCl)
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Light microscopy image of the zinc coating deposited from 0.02 M HCl  on the platinum cathode

(i = 2.8 mА∙сm-2; t = 2.5 h)
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Dependences of the zinc(II) extraction degree into the liquid membrane (1), stripping degree into the catholyte (2) and  transmembrane flux (3) on the ZnSO4 initial concentration in the feed solution (i = 2.8 mA·cm-2; t = 1 h; catholyte: 0.02 M HCl)
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Effect of the carrier concentration in the liquid membrane on the zinc(II) extracti on degree (1) and stripping degree (2)

(i = 2.8 mА∙сm-2; t  = 1 h; catholyte: 0.02 M HCl)
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Change in voltage during electrodialysis for various D2EHPA and TOA concentrations in the liquid membrane  

(i = 2.8 mA·cm-2; t = 1 h;  CD2EHPA  (M): 1 – 0.95;  2 – 0.57; 3, 4, 5, 6 – 0.19; CTOA  (M):  1, 2, 3  –  0.05;  4 – 0.1; 5 –  0.2;  6  – 0.5)

Effect of the catholyte composition on the Zn(II) extraction degree E, stripping degree S, electrodeposition degree D and flux J a
	t, min
	i, mA·cm-2
	C, M
	Catholyte


	E
	S
	D
	J, 

μmol·m-2·s-1

	
	
	
	
	%
	

	77
	5.7
	0.01
	H2SO4
	100
	42
	23
	18

	66
	5.7
	0.02
	H2SO4
	100
	54
	6
	27

	67
	5.7
	0.03
	H2SO4
	100
	59
	0
	29

	90
	5.7
	0.05
	H2SO4
	99
	76
	0
	29

	150
	5.7
	0.1
	H2SO4
	63
	55
	0
	12

	150
	2.8
	0.02
	H2SO4
	76
	41
	10
	8

	300
	2.8
	0.02
	H2SO4
	98
	98
	78
	10

	150
	2.8
	0.02
	HCl
	100
	37
	18
	8

	165
	2.8
	0.02
	HClO4
	100
	34
	26
	6

	150
	2.8
	0.02
	CH3COOH
	100
	43
	37
	9


a CZn = 0.01 M; CD2EHPA = 0.19 M; СТОА = 0.05 M 
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