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Abstract — Measurements of the extraction equilibrium

of lead acetate aqueous solution with di(2-ethylhexyl)

phosphoric acid (D;EHPA) in carbon tetrachloride, and diphenylthiocarbazone (dithizone) in chloroform were carried
out at 25°C. Over the range of loading ratios less then 0.05 for D,EHPA and 0.03 for dithizone, the extracted organic
metal species and equilibrium constants were found to PbRy(RH)y. 3.0 x 10-3 for D;EHPA and to Pb(Dz),. 1.2 x 10-1 for
dithizone. Upon increasing the loading ratio above the threshold value, the extracted chemical species and equilibrium
constants were estimated to (PbRy),(RH)p. 6 x 10-3 for D,EHPA, and to [Pb(Dz),),,, 2.2(m3/mol] for dithizone. The equi-
librium constants were found to decrease upon adding of acetic buffers, and to a little increase by addition of Span#80.
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Table 1. The range of experiments

(unit: gmol/m3)

Low loading

High loading

E)ftsﬁ‘c/teﬂt Aqueous phase Organic phase Aqueous phase Organic phase
Pb2+ pH Extractant Pb%+ pH Extractant

D,EHPA-CCl, 0.2-2.0 1.0-4.0 10.0-140.0 ©1.0-5.0 2.0-6.0 2.0-10.0

Dithizone-CHCl3 0.5-1.5 1.0-4.0 2.0-60.0 1.0-2.0 2.0-5.0 0.25-2.00
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Fig. 1. Blank test of extraction of lead on CCl,
and CHCl,.
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Fig. 2a. Extraction of lead at constant concentra-
tion of D,EHPA extractant.
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Fig. 2b. Extraction of lead at constant concentra-
tion of dithizone extractant.
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Fig. 3. Effect of extractant concentration on ex-
traction equilibria of lead.

log(DFbl[H+]z)‘:H 108[ (T{—H_)—z]%‘ Zestd Ao
Fe K3bg, 71871288 X3e 78 4 gt o
% 224 D,EHPA ¢} dithizone & A3 A% A
Halulo|A] HYZAgoz e 2w d AH Fig 374
Zrh, o714 D,EHPA %49 o K,=0.003°]1
X=19°]9 dithizone FZAYd == K,=0.12°]H
X=09< 4 5 sdch webAd HF4A 3 ()AL
oo el Hot,

_ (PoR,RH),) '
K= "oy (R, ©
(Pb D), ()’ 1

Ko= "oy mmayt

\ e o
F23y 249 oE e (9),

(10) Al el 3l



D.EHPA % Dithizone ol 2% ¢ $543% 267

10
Cpe [mol/m3] 6
1 0 150-50
O: 50-10

a: 10-2

10-5 104 10-3 10-2 10-1 1
IPBVI(RA),) (-]
Fig. 4a. Limit of extraction equilibrium formula-

tion for low loading of organic phase (D,
-EHPA).
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thizone).

Pb**+PbR, RH),+ (RH),= PbR,), (RH),+2H*
13
K. = _(PbR,), RH),) (H" )" 14
" (PbR, RH),) (Pb**) (RH),)
Pb“+(PbR:)n—1(RH)1+(R-H):=(PbR:)n(RH)z
+2H* (15
K. = ((PbR,) . RH),) H*)? "
" (PbR,) ., RH),) Pb**) (RH),]
714 Ky A9skne Kend nol F23ichs 744

S z3lF o ;ﬂfg—i-]]%{-_q H] I'RS 25 AgAlNA
A ohex) 22 WA7h AT,

.. (POR), RH),)

(PbR, RH),)

_IBRLE)_ (PRLE

~ (PPRy, = (PoRy - R
Kpn= (=Kps=Kpy=-Kyn) = [P—“;%P%—ﬁﬁj 18
o] 7}4e Bayes S[6loll sl D,EHPA ] oJ&
granium =Z8|4e] =¥ ol Brisk F[6]3

Komasawa =[6,7]°] D,EHPAl 23 Co &2
Ni 2o A4t} 1 eleddo] lF=]dct,
$71 A%l e £33 F=[Pble

2E A WS

o} goloz
[I_DE]= [PBR, (RH)J (1+2rx+3r;+ --+nrg?)
= (PbR, RH),) (1- rn)_z 19

ole} ARg 2249 F% [(RH) ) come &7 2

HWAHAK KONGHAK Vol. 28, No. 3, June, 1990



268 ol A g A F

Table 2. Extraction constants using D,EHPA and dithizone

Organic phase

A
queous phase extractant-solvent
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of organic phase
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Fig. 7. Extraction equilibrium formulation for
lead extraction at high loading (mono-
meric species).
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Fig. 7. Extraction equilibrium formulation for
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NOMENCLATURE
C : concentration [mol/m?]
D . distribution ratio [~]
Kz Kp @ extraction constant for monomeric metal
species defined by Egs. (9) and (10)
Ke. Kp,: extraction constant for aggregated metal

species defined by Eqs. (16) and (27)
r : ratio of concentration of successively larger
metal-extractant complex aggregated species
[ ] : concentration of species in bracket at equi-
librium state [mol/m?]

vV ° : volume
Subscripts
f . feed value

st RS H28F X3S 1990 62

oA F AT

M : metal (lead)
R D,EHPA extractant
D : dithizone extractant
n : number of metal atoms in metal complex
0O : organic phase
W : aqueous phase
Superscript
— : chemical species of the organic-phase
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