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Crown ether (DCI18C6, DC24C8) 7 HDEHP = ¢33 F4 o] &¢ £ 2% w9

2284 S APsoch $29Y4S5E DCISCE A N4 Nat<{Cst<RW*<K* 0.2 Z739e9
DC24C8 Ao A & Rb* <K< Cs* ¢ 0.2 F73geh, fo8m 3oz 25 35 E Mi(cown
ether), (HDEHP); o5 $2393 449 271& crown ether 8 §7)801 451 484 4] 48] 2x]
S} crown ether-@AH T4 FE QA J4o] a4 APk

ABSTRACT, Solvent extraction equilibria of alkali metal cation with crown ether (DCISCS,
DC24C8) and HDEHP have heen studied. The extraction equilibrium constants increase in the order
of, in the DCI8C6 system, Nat<Cs*<Rb*<’K*, and in the DC24C8 system, Rb*< K*<Cs*. The
species extracted to organic phase are M;(crown ether); (HDEHP),. The magnitude of extraction
equilibrium constant is determined by the distribution ratio of crown ether between organic and

aqueous phase, and stability constant of crown ether-alkali metal complex.
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Table 1. Distribution ratios for the extraction of
alkali metal ions (M*:1,0X10"*M) by crown ethers
(2.5X10-*M) and HDEHP (1.2X10"!M) in benzene

from aqueous solutions
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HDEHP #1& AM2# & w9 DC18C6 &2
DC24C8 7+ HDEHP & AMER& w8 Ry,
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Fig. 1. Log D of potassium ion vs. time (min.).
HDEHP: 1.25%10-'M, DC18C6: 2.5X10°!M, K*:
1. 0X10™¢M.

]
Ol

A A A A

-3 2 - 0
Log HDEHP
Fig. 2. Log D of alkali metal cations zs. log HDE
HP. DC18C6: 2.5%10°™M, M*: 1.0X10M, A:
Na*, O:K* X :Rb* [J:Cs*
or
-ik
(=]
-2}
o
o
|
—3b
-4k
-3 -2 -1 o
Log HOEHWP

Fig. 3. Log D of alkali metal cations vs. log HDE
HP. DC24C8: 2.5X107IM, M*: 1.0X 104, A : Na*,
O : K+ »:Rb*, O:Cs™
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Fig. 4. Log D of alkali metal cations vs. log DC18
Cé. HDEHP: 1.25X10-IM, M?*: LOX1I07M, A:
Nat, O: K% X :Rb%, [O:Cst.

Or
-‘ e
o
o -2F
o
|
-3»
-4}
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Fig., 5. Log D of alkali metal cations vs. log DC24
C8 HDEHP: 1.25X10°M, Mt:1.0X10™M, A:
Na*, O :K* X :Rb*, [:Cst.
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FERYLF, K. 3%E 37 f84 4
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log 2(H*} +K, P, (H) {Cr) o)
g (HAJ,
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Table 2. Crystal ionic diameter of alkali metal jons
and cavity diameter of crown ethers (A)

Alkali Ionic Crown  Cavity
methal diameter® ether diameter?
Na* 1.94
K+ 2.66
Rb* 2.94 DCigCé 1.6—3.2
Cs* 3.34 DC24C8 4.5—5.6

a crystal diameter. %as measured on metals by

Pedersen.
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Table 3. Dependences of pH(aqueous phase after extraction) and distribution ratios on concentration of crown
ether. (HDEHP : 1.25X10~'"M, M*:1.0X10~M)

Na* K+ Rb* Cs*

Cr(M) D pH Cr(M) D pH Cr(M) D pH Cr(M) D pH

DC18Cs

2.5X107 1.0X10! 5.0 2.5X10°1 1.5 4.2 2.5X107! L0 4.3 2.5X1071 3.1X107! 4.6
1.8¢1071 6.3X1072 5.2 3.9X1072 2.5X 107! 4.7 3.9X1072 1.5X107? 4.8 1.0X10"? 1.3X10"! 4.9
1.0X10°1 3.9X1072 5.4 1.0X1072 5.0X1072 5.3 3.5X1072 1.0X107% 5.4 3.9X107? 3.9X107% 5.4

DC24Cg

2.5X1072 1.5X107! 4.9 2.5X 107! 1.3X107! 4.9 2.5%X10! 2.2X10°1 4.7
1.0X10™? 6.3X1072 5.2 1.6X107? 6.0X1072 5.3 1.0X10°t 7.9X10"! 5.1
6.3X102 4.0X1072 5.4 6.3X1072 5.5X10-2 5.5 3,9X10"2 3.5X 1072 5.4

Cr(M) : mole/liter of ctown ether.

s} -
S
I |
3 ol
- Q<
(5] 2|
— x
T .
= 2
£ © ‘E
-|< =
x|X 4}
: g
n; ]
a
s 3 DC24C8
-
}
X A Y
!
Delgc “tos Lo
®  Fig. 7. D(HY) 4K, P () (C)0)/ (HAY, vs. log
(Crlo. HDEHP: 1.25X107™M, M*:1.0X10-‘M,
2 : QO :K*f X :Rb* [O:Cs-
2
~Log [C 1o
' 9 K. A4% W4 logCrlo7h 09
Fig. 6. D((H")+K, P.- (H") (Crlo)/ (HAq vs. log
{Cr)e. HDEHP: 1.25X10°M. M*: 1.0X10-4M, tog-2{H' +K, P, - (HY] (Cr,

A :Nat, O:K* X :Rb% O:Cst

o AA=

Alo

8 ez 2 3% = 3ol Ade B 35
& Table 4ol +5351c, APelA Q29 2

HaAsyed g FHeor] FEHYAF & 0] &8 FE¥ 1.0X107*M o]l = crown ether
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Table 4. Equilibrium constants for extraction of
alkali metal ions with crown ether compounds and
HDEHP

E:i?::n P, Cation LogK, Logk,.

DC18C6 | 7.0x10°* Na* 1.02¢ —4.0
K+ 2¢ -2.1
Rb+ 1.3 -2.3
Cst 1.1¢ -3.1

DC24C8] 8.3X10% K+ L. 4¢ -3.5
Rb* 1.9 —3.6
“Cs* 2.0¢ -3.1

« conductometrically measured value by author. 4 from
Ref. 25.

£ F33A0| o 29042} HDEHP 9] 5%
el Romz RELFE ATE 12 F
oot 4 A% g AANE ALY
o, Fig. 6,749 A9 7¢re = o9&
vl g AR e ol g4 (1)°] HDEHP 7+
F7) il Aol A Bz A E M S
A ok Aol A Eolrk, wekd log(Cr)o ol W
%

+ . . +
log D((H HK[JHP:JEH )(Cr)o)
9] Wiy} AAolete Adaiy £ £349
A9 #2944 E 4 U7 o] BEE
¢ 9t A} 2 HDEHP & 944 2 &g
+ bz AR, ol WlAlo] crown ether
7} %o} ¢1-¢ @ HDEHP 7} A7}sel HA =
ZA g} )&% McDowell 3 Shoun!s 7 9]
23g b FUE @ Reld,

23935, Ka® 4 @ 2ol 4 P,
Ky Koo Kipy Po B3 Ky Yeld AS-
HDEHP 9] S84 #H)4, Kgut
HDEHP 9| #7| 845 +&R3eA9 29
], P,-& DC18C6 DC23C8 Ao A A9 ¥4
B e A A9 HAE AT, K&
Table 4 A AF &g FFo| 0] Fo|A 73
$- crown ether o] w2} W} A2 & 7
o B9 gAY ol YA 4, Ky
= ol YAFEE VR E 4,
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