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pH 2
2.2
(Liguid - Liquid Extraction) : 2
[1,3,456, ]
2.2.1 (Solvent Extraction)
2.2.2
sHUI
(Feed) ' (Extractant)
(Feed) (Extractant)
(Extract)

(Raffinate)



2.
3I 1
Feed Extract Stripped Solution
n |
Extraction Stripping
Unit Unit
I
Raffinate ( Extractant )
2.1 (Liquid-Liguid Extraction)
2.1
() A B A B
(Feed) 2 () 1 (extractant) ,
( )
2 2.2
Au, B
2.3 A



(Steady State)

2.4
AB (extract)
( Raffinate )

#N94NA gnstleu
O A+B+W

O(A.B)
W(A,B)

2.2

OO
O/0O O

2.3

AUO B



Extract

A B)
(A.B)
Raffinate
2.4
(multi-stage)

L. (Cocurrent)
(residence time) ,
(single stage)

2. (Cross current)

Extractant
Feed l l l Raffinate
PV I—» 2 —» % |— 0 L—»

Extract

2.5 (Cross current)
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3. (Countercurrent)

(multi - stage counter current extraction)

25
(Counter current )

Feed Raffinate

F Rn
— P 4 — P P L I S

E S
& ] — < > a—

Extract Extractant

2.6 ( Counter current )



2.3 (Distribution Coefficient or Partition Coefficient 1 )

Separation Factor

2.3.1 A
[1] ' ! ( Distribution coefficient Partition
coefficient 1D)
D& e
1
D (Extractant)
D
2.3.2 2
B 2 [1]

Separation Factor

Separation Factor = DA
Db
Separation Factor
1
2.4 (Extractants)
[7]
2.4.2

Liquid - liquid extraction

4 [4]



12

1 (Tributyl phosphate ,TBP )
2. quaternary ammonium compound
3. Versatic acid (VA) tertiary carboxylic acid

4. Di- 2 - ethylhexyl phosphoric acid (D2EHPA )

Helgarsky Leveguez [2] ,
3
1. (acid extractant) tertiary carboxylic acid
versatic acid (VA) di-2 - ethtlhexyl phosphoric acid (D2EHPA)

11 versatic acid -

3R3CCOOH + Ln3+ ... > (RgCCOCOg Ln  + 3H+
1.2 D2EHPA
D2EHPA dimer (D2EHPA)2
dimer (DZEHPA)2 HPA
3HPA + Ln3+ 4 * (PABLn + 3H+
2. ( basic extractant ) tertiary amimnes
RgNH
Ln (N033

s RNH + Ln(N033 ~ ° (RgN)3Ln  + 3 HNOj
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3 . ( neutral extractant ) tributyl phosphate

(TBP)
Ln (N033.12 HO + 3TBP A -» Ln (NO33 3TBP + 12.HX
TBP
3
1 TBP (C4HgO)3PO
TBP + 20 i (TBP.H) (HD.H)D*
2 (TBP.H) (HD.H)D’ ' HNO3
(TBP.H) HD.H)D* + HNO3 mm- -> (TBP.H) (H20.H) (HNO3H)0'+ HX
3
3(TBP.H) (H?0.H) (HNO3.H)0' + Ln3'- - » Ln(N033.3TBP + 12.HD
2.5

(4]



(Rasin)

2.6

D2EHPA)

Rhone-Poulen

14

Azeotropic

( Ketone) 1

( Tn'butyl phophate , TBP)

(Versatic acid NA)

( Di-2- ethyihexyl phosphoric acid 1

Rhone-Poulenc [ 15]



(Nd) 1 (

TBP
100 7/

(versatic acid)

pH

Molybdenum Corporation

? (Versatic acid)

? ?( ixer - settler)
(La) 1 Ce 1
v)

TBP [ 15 ]

La (N03)3.3TBP
200 /

Versatic acid [ 15 ]

pH
1%

(NH3)

D2EHPA [ 15]

( Lu)
10% D2 EHPA /kerosene

? ( D2 EHPA)

15

TBP
(Pr)

35- 6
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D. Ce) [16 |

(Ce)

(Ce)
(residue produced) Mt. Weld Deposit.
*(Ce) ' 1 . 14% (Fe)
(Th) 2,000 ppm. ZHPA (Di - 2 -
ethylhexyl phosphoric) (diluent) low aromatic diluent (Shellsol D70)
mixer - settler PVC

9%
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