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ABSTRACT. (Allyloxy)methyl-Crown Ethers have been used as metal cation carriers in a bulk liquid mem-
brane system. Competitive transports by the AMDTI18C6 and the AM18C6 are selective for Pd(I) ion and Ph(II)
ion over other transition metal cations respectively. Studies of complexations of {Allyloxy)methyl-Crown Ethers
with metal cations have been carried out by titration calorimetry and potentiometry.
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Fig. 1. Structures of the macrocyclic compounds.
AM18C6 : (allyloxy)methyl-18-Crown-6.

AMDA18CS6 : 5-(allyloxy)methyl-1,10-dicthyl-4,7,13,16-
tetraoxa-1,10-diazacyclooctadecanc.

AMDTI8C6 : 5-(allyloxy)methyl-4,7,13,16-tetranxa- b, 10-
dithiacyclooctadecane.

1997, Vol 4, No. 9

“ceiving phise< 0.01 M HNO;2 3}9ic}. o] cell vl

ol stirring barE P 120 pme] YA 52
ankslelc}. 242]7k0] 7% Foll receiving phase
25 o 2mig AEE HEld 7F FEo] &9 ¥
%5 AA Spectrophotometer(Perkin Elmer 2380) =+
ICP(VG Elemental Plasmaquad}E 2As}oor] 9
2.3 7-$-oll= source phase2| A &5 A3} oF
2 B4o) e FEE ssislct 2 AL 25°C
2 x| 7ha3t d-&ZellA] 33jol4 ARt
BEgE Fetd oo 2 AP Aol EEHAE
+15%0] 3}t

A Al 7)7]+= Calorimeter(Tronac Model
1250)0| ¢l 2m] ub-3- 8]+ 25 ml Deward & AMS-3}
Aok, H3-& HamiltonA} AF 2.2 L-ako) 10 mlo]
e}, kA ol 1.0 rpm. Hurst Motor& AH8-3he]
o Faleld HriEs SE+ 0.00354 mifs )9l
oh. 28871 glol Q= AAAES 1 mMs| elZbe
25 mlZ H7tYe] FE& 0.01M M(NOy)°) 3t A
Ashs £ 2P 2Astel 710 Arble] o
& 28mio] YEg shir). BE AYE 3xolAk v}
Bolo) 159| BRI Afeldlen AL
A4k FS101(Tronac, Inc. 1804 South Columbia
Lane, Orem, Utah) program & 2 3}gic}.

pH 334-& 0001 ©97-2 4§ 4 = pH meter
(Orion Model 70tA)2 A A[3k3dov] 2t A3 Ao
oxalate buffer solution®. 2 E-F3}319]c}. o] 24)7]5=
0.1 M (GHWNCIO 2 25357 %3 254+0.1°CR
Srlstelch. 90% ke 2Bl Aelel ¥
= mME sy 7L 0.01 M (CH).NOH
2 Ao Az 53t AAV)AE S
ek HA S 27 3o} A A0 kA=A sHA
(protonation constant)e} HA = AR=(stability constant)
o] AAFS Best program 2 & seict.

< Nt

FEol ol Wy Ad itz 1ty
ol 7] 2]t kARSI 9) MY e A= pHE 5
#te] Best program 2. 2 A3 BaE Table 1o
vehjolct. AMDAIRC6 S FAAlslE 5 9le
MR B2E 2ghslxr Qx| AMDTI8C6%}
AMISCH= oFAZL8HE 5 gl 1A g E@slx 9l

o
o a2

g M



462 FRN - ERAE - BT FHOR - EME - G- A0S - KM

Table 1. Protonation constants and stability constants
for the complexation of cations with AMDAI8C6 in
methanol at 25°C’

PbZo— (:02-;- Cuz+ Ni2+ Znh Mn2+ Cd2+ Mgz. H+ 2H+
log K 10.0 34 61 46 60 54 65 27 87 156
a: ligand; 0.02074 mmol, added acid; 0.0439 mmol, ti-
trant; 0.01 M (C;H;),NOH, ionic streagth; 0.1 M {(CH;s),
NCIO,.
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Table 2. AH (kcalftmol) for the 1:1 interaction of several ca-
tions with AMDTI8C6 and AM18C6 in methanol a1 25°C"
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Fig. 2. A plot of the log of Pd(I) flux as a function of
the log of AMDTI18C6 concentration.
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Table 3. Transport of Pd™ and M™ by the bulk liquid me-
mbrane” comtaining macrocyclic compounds as camers

Flux, (mol/s-m°)x 10"
Pdl& Pb2+ Cn!a Cu2+ Ni2+ Cr.h Mg)o

Macrocycle

AH (kcal/mol)

2. 2.

Pd2+ Pb-+ co_+ ch& CuZQ

Macrocycle

AMDTI8C6 -23.7 5.8 0.1 -0.3 -0.7

AMI8C6 a 9.8 -0.2 0.8 -0.7

a: We could not determine AH because of precipitation.

b: titrant; 25 ml of 0.01 M M(NQ,),, titrate; 25 ml of
0.001 M macracyclic ligand.

AM18C6 a 1324 a 48 27 a a
AMDAILZCé a a a a a a a
AMDTI8Cé 403 674 a 3.7 a a a

a: no transport.

b: source phase, 0.1 M M(NQ,), in 1.5 M HNO;; mem-
brane phase, 1 mM macrocyclic ligand in CHCly; re-
ceiving phase, 0.01 M HNO,.
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Table 4. Competitive transport of Pd”* and M™ simultaneously by the bulk liquid membrane” containing macrocyclic
compounds as carriers

Flux, (mol/s-m*)x 10"

Macrocycle

A Pa™/Co® Pd¥/Cu** Pd@/NI™ pd/Cr
AMI18C6 1.3/98.3 ala /2.0 afa a/a
AMDA18C6 a4 afa a/2.2 a/a a4
AMDT18C6 60.2/a 46.0/a 54.0/3.8 65.9/a 57.2/a

a: no transport. b: source phase, 0.05 M PA(NO;)+0.05 M M(NO;); in 1.5 M HNO;; membrane phase, 1 mM ma-
crocyclic ligand in CHCl;; receiving phase, 0.01 M HNO;,

Table 5. Competitive transport of multicomponent mixture by the bulk liquid membrane” containing macrocyclic com-
pounds as cartiers

Flux, (mol/s-m%)x 10"

Macrocycle 3 3 -
Y Pdh/}"bufFed/Crh PdZo",Co_r/Nilo,ZnZ' PdZOfCqu/Crlbfpr

AMI18Co a/92.4/afa afa/af13.3 a/4.6/3/107.2

AMDTISC6 56.4/5.0/a/a 55.2/a/a/12.1 35.0/4.9/a/a

a: no transport. b: source phase. 0.025 M each of four metal jons in 1.5 M HNO;;, mcmbrane phase, 1 mM macrocyclic
ligand in CHCl3; receiving phasc, 0.01 M HNO,.
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