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Scheme of membrane extraction during electrodialysis

 
[image: image1.wmf]0

20

40

60

80

100

0

20

40

60

80

100

t (min)

Cobalt content (%)


Kinetics of cobalt(II) removal  from the feed solution (1), accumulation in the liquid membrane (2), in the cathodic solution (3) and electrodeposition (4). i = 2.8 mА∙сm-2 ; СD2EHPA = 20 vol.%; СTOA = 0.1 mol∙L-1; cathodic  solution: 0.025 M  HClO4
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Dependence of the extraction degree (1), stripping degree (2) and  flux  into the cathodic  solution (3)  on the CoSO4 initial concentration
i = 2.8 mА∙сm-2; t  = 60 min; CD2EHPA = 32 vol.%; CTOA = 0.1 mol∙L-1; cathodic  solution:  0.025 M HClO4
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Scanning electron microscopy image of the cobalt  coating deposited from

0.025 M  HClO4  on the copper cathode at the current density of 6.0 mА∙сm-2
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Change in voltage during electrodialysis for various  current densities

CD2EHPA = 20 vol.%;  CTOA = 0.1 mol∙L-1 ;  cathodic  solution: 0.025 M  HClO4;

i (mА∙сm-2) = 5.7 (1); 4.2 (2); 2.8 (3); 2.1 (4)

Effect of the current density i on the cobalt(II) extraction degree E, stripping degree S, electrodeposition degree D and flux Ja
	i /mА∙сm-2
	t / min
	Cathodic  solution
	Е
	S
	D
	J∙105 / mol∙m-2∙s-1

	
	
	
	%
	

	2.1
	175
	2.5∙10-2 M HClO4
	99.7
	32
	45
	1.3

	2.8
	98
	2.5∙10-2 M HClO4
	99.7
	41
	27
	2.1

	4.2
	55
	2.5∙10-2 M HClO4
	99.0
	36
	6
	2.4

	5.7
	40
	2.5∙10-2 M HClO4
	98.4
	30
	2
	2.4

	2.8
	107
	2∙10-2 M H2SO4
	100.0
	64
	15
	2.3

	1.4
	33
	1∙10-2 M H2SO4
	15.0
	3.5
	-
	0.3

	2.8
	33
	1∙10-2 M H2SO4
	34.0
	9.0
	-
	0.9

	4.2
	33
	1∙10-2 M H2SO4
	76.0
	26
	1.5
	2.5

	4.2
	46
	1∙10-2 M H2SO4
	99.1
	44
	9
	3.6

	5.7
	33
	1∙10-2 M H2SO4
	98.0
	50
	6
	5.2

	5.7
	34
	0.1 M H2SO4
	98.0
	25
	3
	2.5


a  CCo = 0.01 mol∙L-1; cD2EHPA = 20 vol.%;  cTOA = 0.1 mol∙L-1
Effect of the D2EHPA and TOA concentration in the liquid membrane on the cobalt(II) transporta

	cD2EHPA / vol.%
	cTOA  / mol∙L-1
	Е
	S
	J / (mol∙m-2∙s-1

	
	
	%
	

	5
	0.1
	68
	17
	9

	20
	0.1
	54
	14
	7

	32
	0.1
	59
	17
	9

	50
	0.1
	69
	15
	8

	32
	0.05
	65
	17
	9

	32
	0.2
	59
	13
	7

	32
	0.4
	61
	14
	7


a  CCo = 0.01 mol∙L-1; i = 2.8 mA∙cm-2; CHClO4 = 0.025 M;  t = 60 min

Effect of the cathodic   solution composition  on the cobalt(II) transport and electrodepositiona

	t / min
	Cathodic  solution

(C = 0.01 M) 
	Е
	S
	D
	J∙105 / mol∙m-2∙s-1

	
	
	%
	

	45
	HClO4
	52
	3
	7
	0.7

	45
	HCl
	57
	12
	3
	1

	45
	H2SO4
	59
	15
	-
	1

	45
	HNO3
	58
	10
	-
	0.7

	60
	H2SO4b
	88
	Organic phase in the cathodic solution

	60
	H2SO4
	83
	39
	9
	2.5

	60
	HCl
	77
	28
	8
	1.8

	60
	HClO4c
	54
	14
	-
	0.7


a CCo = 0.01 mol∙L-1; i = 2.8 mA∙cm-2; CD2EHPA = 20 vol.%;  CTOA = 0.1 mol∙L-1
b C = 1∙10-3 M; c C = 2.5∙10-2 M
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