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A study on Extraction of Zinc in the Aqueous Water by D2EHPA

Su Kyung Lee

Department of Industrial Safety Engineering, National
Kyonggi Open University, Korea

ABSTRACT

The extraction mechanism of Zinc from aqueous solution with D2EHPA (Di-2-
Ethylhexyl Phosphoric Acid) dissolved in Kerosene was studied by the single
drop method. The effect of the concentrations of reactant species on the ext-
raction rate, 2Zinc and hydrogen ion in the continuous phase and D2EHPA in the
dispersed, was studied for the drop rise period by the experiment. Then a
theoretical analysis on the basis of Handlos-Baron modle was carried out.

It becomes clear that the extracticn rate was oontrolled by the neutral
complex forming reaction at the drop surface from both analysises. From effect
of the concentrations of species on the reaction rate, the extraction rate at
the drop surface is considered to be as follows.
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Table 1. Calculation of kn for the case in which Zinc
concentration is changed.
.
{Zf") | ((HR)J - u e Be N ! ko
{mol.”1) | (mol/1) p (un/sec) {{g/cm-sec)|{g/cin-sec) ! (cm~ sec)
0.005 0.05 4.2 12.41 0.946 0.935 107! 3.6x w077
0.01 ” ” 14.57 " 0.946 10°°% | 4 x 107
0.025 " " 12.64 " 0.958 10" 4.0 x w07
0.05 " ” 13.26 " ¢.963 10 %! 4.5 % 1077
Table 2.Calculation of kn for the case in which hydrogenion
concentration is changed
i 2+ ]
{Zn**] 1 ((HR)] H v K He b kan
(mol/1) | (mol /1) P ( emsec) {{ g/cm-sec) |{ g/ cm-sec) ! { cmy sec)
0.01 0.05 3.0 12.95 0.946 0.944 10-%% 3.8 x 1G5
" ” 3.4 14.11 " " w 3.3x10°
” " 4.1 13.96 " " 1070 6.4 x 107
” " 4.5 13.42 " " 107%%° 3.9x 107

g Al otasrala] A 2 A1 3
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Table 3. Calculation of kn for the case in which D2EHI’A
concentration is changed.
(Zn®*) { (HR)] H u Ha e b kn
{(mol1) (mol. 1) P (cmsec) 1{g cm-sec)|{g cm-sec) ! { emsec)
0.01 0.01 4.05 13.02 0.936 0.944 107°%8 1.14 x 107°
p 0.05 " 13.96 0.946 " 10°%° | 1.08x 107°
" 0.5 | J 12.87 0.967 ” 10702 1.86x 107

27(1589)

A=k ez A 2d A5



of
key | ((HR)PEH)
08+ ° 0.5
A 0.05
0.01 © "]

—!in { 1"'Er)

mol

1

[z} =0.01 , pH= 4.05

Fig 10. EFFECT OF D, EHPA CONC-
ENTRATION ON THE RELA-
TION BETWEEN-Ln( 1 —Er)
AND 7

5. & ]

& Bgzel A o & #F = o3 3

1) D2EHPASY Kerosene BiHS B—WiE
o® hed kgdk PO chdeol & milE A
2 FE A 8 BHSUEA vis] olelo]
% BBEE ¥4 wEch & RiEe] 48
% RS o] v}
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4) WH AElAY B BAEL Handlos-
Baron Z.wllo] o8] = A=}

(A 8 % 5)

d : Drop diameter (am)

E Overall extent of extraction

E Eddy diffugivity defined by egn.

b (2.12) (em® /sefc)

Ef :  Extent of extraction during
drop formation

E :  Extent of extraction during

¥ drop rise.

HR ;. D2EHPA

(HR)Z: Dimeric form of D2EHPA

h1 : Dimensionless parameter defined
by egn. (2.23)

h7 : Dimensioniess parameter
detined by egn (2.24)

N Molar flux (xole/cm .sec)

K] : Dissociation constant of (HR)2

K2 : Bguilibrium constant of egn. (2.2)

k Forward rxn. rate constunt

2 of eqn. (2.2)

ké :  Backward rxn. rate constant
of egn. {2.2

kq : Porward rxn. rate constant
of egn. (2.3)

ké Backward rxn. rate constant
of egn. (2.3)

K :  External mass transfer coef-

- ficient (cm/sec)

kf :  Proportionality constant
of eqn. (4.2)

k. : Rxn., rate constant of inter-

* mediate complex forming
rxn. (au/sec)

k : Rxn. rate constant of

n neutral complex forming

r rxn. (an/sec)
Exponent of drop formation
time

Q : Dimensionless concentration
defined by egn. (2.18)

r . : Rxn. rate for the case 1in

pi

which intermediate complex
forming is rate-controlling
step. (mole/am .sec)
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Rxn. rate for the case in
which neutral complex form-
ing is rate-controlling
step. (mole/sec .sec)

Drop formation (sec)

Drop rising time(sec)
Terminal velocity of drop
(am/sec)

Greek Letters
Viscosity
phase (g/cm sec)

Viscosity of dispersed phase
(g/ om sec)

Distance from the center
of Hadamard-type circulation
pattern.

Dimensionless contact time
defined by egn. (2.1B)

of continuous

Subscripts

Aqueous phase
Bulk phase
Continuous phase
Dispersed phase
Formation
Interfacial
Neutral
Initial (after drop formation)
Organic phase
: Rise
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