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Abstract: The extraction mechanism and thermodynamic functions of K™ and Rb" with 4-t-
butyl-2(a-methylbenzy) phenol (t-BAMBP, as ROH) - xylene extraction system were studied
in alkali solution with high concentration of Na® and K*. A modified hypothesis on mechanism
was developed. The extraction balance reaction was determined by slope method and saturation
method. By investigating the relation between coefficient of distribution (D) and pOH, con-
centration of ROH, temperature for the extraction of Rb™ and K*, the extracted compound
was determined as MOR ¢« 2ROH (M for K™, Rb™ ), the extraction mechanism was determined
as cation exchange mechanism, the extraction formula was determined as M{, + OH, +
3ROH,==MOR « 2ROH,, + H,O,. The extraction apparent equilibrium constants (K) of
Rb, K is 2. 729, 1.317, respectivly. Meanwhile, the thermodynamic functions of Rb and K is:
AH, —48.65, —23.99 k]/mol; AG, —2.487, —0.683 kJ/mol; AS, —154.9, —78.21 ]/
(K« moD).
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t-BAMBP 1.0 mol/L, 3.3 D (ROH)
1,2 t-BAMBP/
—0.942,—0. 921, -1, K" ,Rb" .
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Table 1 Effect of different extracting time on extraction performance
(K rem/ c(Rb™) rem/
¢/min D(K) D(Rb) a(Rb/K) E®X) /% E(Rb)/%
(mol « L™ 1) (mol « L™ 1)
1 0. 084 0. 030 0.17 1.9 11 14. 2 65.5
2 0.081 0.024 0.22 2.7 12 17.3 72.4
3 0.084 0.023 0.14 2.8 20 14.2 73.6
5 0.084 0.022 0.14 3.0 21 14.2 74.7
10 0. 084 0.023 0.14 2.8 20 14. 2 73.6
0.1 1.
P y=—0. 942 x10. 053 0.8 y=—0. 921 x+0. 906
: x r?=0.984 r’=0.993
—~ —~ 0.6 ’
% o g 0. 4
& 0.5} S
- 0.2
—0. 7 x 0.0}
—0.9 . . . . —0.2 . . . .
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Fig.1 Relation between D(K) and pOH Fig. 2 Relation between D(Rb) and pOH
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3.4 o
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0.106 mol/LL KT pH=14 , AG(K)=—0. 683 kJ/mol,
Rb" K* , AG(Rb)=—2.487 kJ/mol,
(o/a) 1:1, 283 K, AS(K)=—78.21J/(K « mol),
2,3, ,ROH . AS(Rb)=—154.9 J/(K » moD),
31, (9) o , t-BAMBP/
3.5 D N s
1. 0 mol/L. -BAMBP/ AG,AS AH,
Rb",K" , s ) Rb K,
. :K7,0.116 mol/L; [4] .
2 ROH

Table 2 Molar ratio of ROH and Rb" with saturation method

n 1 2 3 4 5 6 7 8
¢(Rb™) s/ (mol « L™1) 0. 009 0.011 0.015 0.055 0.082 0.093 0.098 0.099
c(Rb™) ) /(mol « L™1) 0.090 0.178 0.262 0. 306 0.323 0.329 0.330 0.331
n(ROH) : n(Rb™) 1:0.330(3.030: 1)
3 ROH

Table 3 Molar ratio of ROH and K" with saturation method

n 1 2 3 4 5 6 7 8
(K™ ) em/(mol « L) 0.007 0.009 0.020 0.069 0. 089 0.100 0. 105 0.107
c(K") () /(mol « L™1) 0. 099 0.196 0.282 0.319 0.336 0.342 0. 344 0.343
n(ROH) : n(K™) 1:0.343(2.915+ 1)

MOR « 2ROH,

4 M, +OH, +3ROH,, ==
Q) pOH (MOR + 2ROH) , +H, O, .
N s (3 N AG, AS AH
K(K)=1.317,K(Rb)=2.729, , o

(2 Rb K.,



3 :-BAMBP 155
—0. 20
1. 25310° x—4. 633 L ' '
y=1. %10 x—4.
—0.30r .
o 0g7 M. , 1992 15.
2 —0.40 x [2] Fujii T, Nishizawa K. Isotope Separations of Potas-
E sium and Rubidium in Chemical Exchange System
—0.50
= With Dicyclohexano-18-Crown-6 [ J ]. ] Radioanal
—0. 60 Nucl Chem, 2001, 249(3): 569-571.
—0.70 ) ) ) [3] Banerjee S, Mukhopadhyay K, Mukhopadhyay B,
3.15  3.25  3.35 3.45  3.55 L. . . e
0T /K et al. Extraction Separation of *Rb From * Sr in
Trace Level With 18-Crown-6 in Nitrobenzene[ ] ].
5 lg DK T J Radioanal Nucl Chem, 2002, 252(1): 157-160.
Fig. 5 Relation between lg D(K) and T [4] Kumar A, Mohapatra P K, Manchanda V K. Ex-
traction of Cesium-137 From Nitric Acid Medium in
Lo the Presence of Macrocyclic Polyethers[J]. J Ra-
0: 9l dioanal Nucl Chem, 1998, 229(1). 169-172.
0.8k y=2.541x10x—7. 998 [5] BAMEBP
0. 7L r=00957 ’ :
g o 6k [l . 1995, 19(5); 330-
Q 0.5¢ 333.
200, 4F [6] s ) ,
o0 Rb[ (H, Ssal) (H,0) ] (. ,
0. 1 . - 2004, 28(5): 900-902.
3. 15 3.25 3. 35 3.45 3.55
1007 /K™ (7] ’ ) LM,
, 2003 125-127.
6 lg D(Rb) T [s] (M7

Fig. 6 Relation between lg D(Rb) and T !

, 2001 3.



