21

Solution)

(Schultz, 1988)

(Liquid Membrane Process)
(Feed Phase)
(Liquid Membrane Phase)

(Stripping Phase)

2.1

(Extractant)

(Stripping
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2.1.1

21

Phase)
(Dispersion Phase)

(Lamella)

(Foam)

(Film)

Tk oa( f

(Schultz, 1988)

(Emulsion Liquid Membrane Process)

2.2

fa

(Continuous

2.2



(Double  Emulsion)

(Raffinate)

(Water in Qil (w/o) Emulsion)

(Oil in Water (OAV) Emulsion)
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(w/o/w)
(olwlo) f
(Hydrophobic Surfactant)
(Hydrophilic Surfactant)
2.12 (Supported Liquid Membrane)

(Capillary Force) (Marr— Kopp, 1989; Schultz, 1988)

Immobilize Liquid Membrane (Schultz, 1988)
(Fermandez étal., 1987) 2

(Flat Sheet) (Spiral Wound) (Hollow Fiber)

(O’ Hara  Bohrer, 1989; Shiau ~ Chen, 1993)

2121 (Flat-sheet Supported Liquid
Membrane)
(Porosity)
polypropylene (pp) polyethylene (PE) polytetrafluoroethylene
(PTFE)

2.3



Spacer)

2.3

2122

Liquid Membrane)

(Komasawa et al., 1983)

(Spiral-wound  Supported

2.4
(Mesh



2.1.2.3
Supported Liquid Membrane

(Shell  Side)

2.6

* HFSLM)

(Resin)

(Tube

25

Side)

(Hollow

16

Fiber
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—)

2.5

2.6

asazawiINaUVIoDn

(Izatt, 1988)

| 2544)
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( - 2544)

(Yang Cussler, 1986; Dahuron
Cussler, 1988)
(Danesi Rickert, 1986; Nakano et al., 1987; Tanikaki et al., 1988)
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f1sazatailau
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2.7

2.7

19

(Electrostatic Pseudo-liquid Membrane)

(Buffle Plate)

27 | 2544)
unasanglWaNuseAndga

\ &
lll: '.-(\
s N
AR
ko g
g
A
0
0

5 | > ATREANELTNTY

( 2544)
2



(Electrode)

(Polarization)
(Gu, 1990)
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2.2
3
(Tavlarides étal., 1987)
221 (Acidic Extractant)
2 (Acidic Extractant)
(Chelate Extractant)
-COOH, =P(0)0H, -SOjH
(Chelation)
2.1
Mnt + nRH ’ MRn + nH+ (2.1)

(Tavlarides étal., 1987)

(Organic Derivatives of Phosphorous Acids)
(Monocarboxylic  Acids)
(Alkylphosphoric ~ Acids) -2-
(di-2-ethylhexyl phosphoric acids; D2EHPA)

(Donor Groups)
(Bidentate Complexes)
2 () 2-



(2-hydroxy benzophenone oximes)

(General Mills Inc. USA)

Imperial Chemical USA SME
(8-Hydroxyquinoline)

Company USA)

(Acidic Leach Liquors)

2.2.2 (Basic Extractant)

(Quaternary  Ammonium  Halides)
(Primary: RNHQ
(Quaternary: RAN4)

(Ammonium Salt)
(Tertiary: RN)

Species)
2.2

MY® +  (RINHA)

2.3

RN + HA . =

2.3

MY e

LIX

Shell C

(RNH)NMY

RNHA'

2.2

2

Henkel Corporation
Acorga
hemical USA ()
Sherex (Ashland Chemical

(Secondary: R,NR)

(Anionic

+  nA' (2.2)

RNHA
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(Ammonium
Cation  Ammonium Anion)
24
RINHA + RNHA (RN4HA" )2+ RNHHA'  :  (RNHAY), (2.4)
(Modifier) long-chain aliphatic alcohol (Tavlarides et al., 1987)
2.2.3 (Solvating Extractant)
(Neutral Extractant)
(Central Metal Atom)
25
MX, + VS INTY MXrSy (2.5)
2.6

HMXML + xS (HSX (MXn#) (2.6)



2.3

2
(HH)
23.1 (Counter-Transport)
(MRn)
(Mn4 (RH)
2.1
Mnt+ nRH = -eeeeee -* MR, + nH+
(MRn)
(RH) |
28
MR 11+ nH ] Mnt + nRH

24

(28)
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2.8

n+

M

H+

msazaeten

2.8
( , 2544)
23.2 (Co-Transport)
[MY]
(RN)
(RNH+[MY] ™) 2.9

[MY]" + H++ RN ) RINH+[MY]" (2.9)
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(RIN)

2.10

RNHHMYIN et [MY]" + H++ RIN (210)

2.9

2.9
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5
L
2.
3.
4,
5.
2.4
2.4.1 (Equilibrium Constant: K ex)
TOA
211
HoCl2> + 2H+ + 2RN (RNH)2HgCl4 (2.11)
212
‘ [(RNH)2HgCI4] 1)

[HgCl ][H42[RjN]2
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242 , (Distribution Coefficient: D)

(Distribution  Coefficient)

(Distribution Ratio)
(Seader and Ernest, 1984; Rathore et al., 2001)
2.13
D = —[(RNHRHgCI— = A [H42[RN]2 (2.13)
[HgCin
2.4.3 (Permeability Coefficient, P)
(D)
(Danesi, 1984)
vf = AP gt 2.14
O 3\ (2.14)
b= PLs%fNrj 215)
P ( )
cf0 = (")
cf - t{ )
A ( )
Vi ( )
0/ = ( )
L ( )
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3.1416

JP

Coefficient: k)

(Kumar et al., 2000)

2.10

29

(Mass Transfer



Mf
Mif

Mt

Ms

30




3l

2.16 (Rathore etal., 2001)

P=ki fimpm ro (19

¢ (2.47)
ln( Z )

im = Log-mean ( )
0 = ( )
K9 9F

( )
ks =

( )
Pm =

( )

(Pm)

(Distribution Coefficient, D) 2.18 (Rathore et al., 2001)



Pm=Dkm

32

(2.18)
2.13 2.18
P. = KakmRN]2[H{2 (2.19)
km =
(ks)
(k:) ( , 2544)
L
2.10
(Bird et al,
1960)
~—p (2.20)
i [,-f
2 1o D (2.21)
’ Ii.\‘
D = (Diffusion Coefficient)
(E.)
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2.
Flux = Kk (Mf-Mif)y = k5(Mis—Ms) (2.22)
(M)
(Mif)
(M3 (M9)
(Porter, 1990)
3.
2.16
(P m) 2.19 2.16
P = K rm - Kexkm[RN]2[H+]2 (2'23)
0 Mr[H*r
r, Kekm
(kn (k)
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