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Abstract. Liquid Chromatographic behavior of Pd(II) in Isonitrosoethylacetoacetate

Imine, PA(IEAA-NR}, (R=H, CH,, C,H;, n-C,H,, C;H;-CH,, n-C,H,) chelates were

investigated by reversed-phase HPLC on Micropak MCH-5 column using methanol/water
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as mobile phase. The optimum conditions for the separation of Pd(IEAA-NR), chelates

were examined with respect to the effect of the flow rate, sample solvent, mobile phase

strength and column temperature.

It wass found that metal chelates were properly eluted in an acceptable range of capacity

factor value(0< log k’< 1) . The dependence of the logarithm of capacity factor(k’) on the

volume fraction of water in the binary mobile phase was examined. Also, the dependence

of k' on the liquid-liquid extration distribution ratio(D.) in methanol-water/n-alkane

extration system was investigated. Both kinds of dependence are linear, which susggests

that the retention of the electroneutral metal chelate is largely due to the solvophobic effect.

Standard adsorption enthalpy changes (AH°) and standard adsorption entropy changes

(AS®) of Pd(II) Isonitrosoethylacetoacetate imine chelates on Micropak MCH-5 column

were calculated by measuring capacity factor with changing temperature of the column.
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Table 1. HPLC operating condition

Description Condition

Column Micropak MCH-5(4.00mmIDX I5cm L,
k’=14.3, particle size Sym)

Mobile phase MeOH/H,0(73/27)

Flow rate 0.7 /min

Injector volume 4/
UV 254mm, AUFS0.02
0.5cm/min

Detection
Chart speed
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I(z/)/e 2 Effect of flow rate on the retention time 01 Pd(ll%f’\/\NR)i chelates.

\1U il Alkyl - Amuum Flow rate(m/ /min)

fon 2roups Added (g /ml ) 0.5 0.6 0.7 0.8 0.9
Retention time{min.)

Pd H 50 4.16 3.62 3.04 2.73 2.38

Methyl 50 5.08 4.49 3.73 3.39 2.93

Ethyl 50 6.85 6.67 5.07 4.67 3.99

Propyl 50 11.38 10.38 8 .48 7.82 6.71

Benzyl 50 15.49 1425 11.61 10.07 9.05

Butyl S0 23.61 21.28 17.58 16.04 13.62

MeOH / H,0(73/27)
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Table 3. The peak area and retention time of Pd(IEAA-NR), chelates in solvents.

Metal Amount Solvent Retention Time Peak Area(Xx10)
Chelate Added (ug/m/ ) (min)
PAd(IEAA-NH), 50 CH;CN 2.99 16.65
CH,0H 2.98 15.8
CH.CI, 3.01 27.9
MIBK 3.05 14.9
PAd(IEAA-N-CH;), 50 CH;CN 3.65 23.1
CH,0OH 3.64 24 .4
CH,Cl, 3.80 31.7
MIBK 372 22.6
PAd(IEAA-N-C,H;), 50 CH,CN 4.91 23.5
CH,OH 4.91 22.3
CH,Cl, 5.19 27.4
MIBK 4.91 19.5
Pd(IEAA-N-C,H,), 50 CH,CN 8. 11 331
CH,0OH 8.06 17.1
CH,CI, 8.66 26.8
MIBK 8.20 14.6
PAd(IEAA-N- 50 CH,CN 11.30 37.5
C,H;-CH,), CH,OH - -
CH,Cl, 11.98 20.8
MIBK 11.28 7.9
PA(IEAA-N-C,H,), 50 CH,CN 7.05 48 9
CH;0OH 16.80 50.2
CH,Cl, 7.94 23.4
MIBK 17.09 12.7
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Figure 1. Chromatogram of Pd(IEAA-NR), chealates as a funtion of mobile phase composition

Mobile Phase | MeOH/water
(A)80/20 (B)75/25 (C)Y73/27 (D)
Flow rate ; 0.7m/ /min.

W& Pd(IEAA-NR), Zeo]E9] log k'7}e] A=

Mlwa Fe A4S vel T 9le)
ORzH & ~
A CH,
[.3 gzﬁs / A~
1.0+ 3 =
A CoHg-CH, _—
CHEE U e A? o/
[ ] / /
= A hd ~
> l/ — — o
- A /. /
A/ ° / a /
* e e
8]
§‘ - 6] / / & /
o}
D/ a /
0.5 - 4 / /O
a / e}
- O/
-1.0}~ /
-9 { | | I
42.16 44.53 45.47 46.69 49.26
eluotropic strength ( ¢*)
ng
Figure 2. Relationship beiweer eluotropic strength

(e*) of the mobile phase and logk” of Pd(IEAA
~-NR), chelates,

70/30 (E)65/35

1%%‘*.1
el A Es
*&OI Fojte

45.47)2) 7 &

—Ir

.
T
o]

Eaa R

3.4 Pd(IEAA-NR), Z¥0|ES] HEE o7}
3.4.1. 82X (k)2 Bale maato| kA
Adelztde] Sepd7i7)7t iwz:!&% 2=
HPLC 2] fulell s ML, & 24 #eolee] oy
of F& £gulA vivhiEe] ofa) A M dobe,
Hetlle ekl xl (k) o} o] 48 fujAle) 2
o 32§ ($H,0)-& ey A 7Y 37 gkt
L geda glrjessnssse

iy

o

e o
TEE

£=3

1.

7

—

o
L

1.
L

log k’=log a+ b ¢H,0 )
A Aok, whet
el 2lo1A
methanol9] o)Al E E3}8u] & A}&

1524l Ae] £ BojBE ($H,0)3 log K’

ELN

Journal of the Korean Society of Analytical Sciences



A4 N A ZEebE vl 213k Pd( ) -Isonitrosoethylacetoacetate Imine 54 Aol BE2 &2 AF 195

1 ol PA(IEAA-NR), #delErl Ao &
WP Sl sl slelieha (DA
ok 4 qlfee] A AAql AV A7 Ao]7] wiite]
b, AT o)A Lol w C$H,0 ) log
k& w4 ‘ql g Fig. 3ol velgdo). /44'}011/\1 X2
= og k'7} oliEAkell 4l o) BLwl G (4H
0)el 141'8}04 qaxq S 2E ASZ no} bd
(IEAA-NH), #elo)=e] vjy-8e Aoy &3,
Z 49A &3 (hydrophobic effect)ol] zA] 7]l gbe}

AP o 4 alalet.

o

1.0~

./
05} //:/‘

log k!

G

\

a
A

b

~0.5 - /A ’/O

10 |-
-9 { ! L |
0.20 025 027 030 035

Volume fraction of water { ¢ HY0)

logk” of Pd(IEAA-NR),

chelates on the volume fraction of water in mixture

Figure 3. Dependence of

with methanol,

3.4.2. B2QIxt (k)2 EEH| (D)2t 2

PAd(IEAA-NH), Zdloj 2] njfgo] AARE L5
X &3} (hydrophobic effect)ol] 7]1gteldd, & A+

o 4] AMEEF 34 HPLCE] H-2lad oA deofute
A abge Aol o F4 Auolest B¢ Y
& 241809} n-dodecane/n-hexane §7]-&-vl Aol A
Rl s Aol ulgzabAl dolutel ok, F, A4
HPLCH A F5#delee] Saklab (k) WAl
A Qdejxl Hxu] (Do)} 2haket Ay geRAE A
of alvd 1 A AL g 3o}

A

Vol. 5, No. 4, 1992

K== (Vm/vm =1+ ‘Y’Dc (2)
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Figure 4. Dependence of capacity factor(k’) of Pd
(IEAA-NR),chelates on their distribution ratio(Dc)

for the extraction from aqueous methanol into n
~alkane.
Table 4. Capacity factor(k’) and liquid-liquid’

distribution ratio (D¢) of PA(IEAA-NR), chelates.

Metal chelate k’ D¢
Pd(IEAA-NH), 0.24 0.18
Pd(IEAA-N-CH,), 0.52 0.20
Pd(IEAA-N-C,H,), 1.04 0.22
Pd(IEAA-N-C;H;), 2.36 0.45
Pd(IEAA-N-C;H;~-CH,), 3.62 0.94
Pd(IEAA-N-C,H,), 6.05 1.71

Determination of distribution ratio ! D¢ = Cy a0/
CM.org

Aqueous phase
Organic phase :
Shaking time

© MeOH/Water (73/27)
n-dodecane/n-hexane
: 15min
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Figure S, Van't Hoff plot for Ink’
MCH-5 column.

in the Micropak

Table 5. Effect of temperature on the In k’ for PA(IEAA-NR), chelates

Pd(JIEAA-NR), Ink® at temperature ~AH® AS°
chelates ) (kcal/mol)  (kcal/mol K)
25 35 45 55 65
R=H —1.24 —~1.61 -2.30 —3.51 —3.91 14,514 —0,0487
CH, —0.51 ~0.73 —1 0% —1.43 —~1.61 5.828 —0.0186
C,H, 0.17 —0.01 -0.27 —0.53 -0.71 4.573 —~0.0130
n-C3H, 0.97 0.8i 0.57 0.34 0.17 4 341 —0.0160
CyH;~CH, 1.40 1.22 0.96 0.71 0.47 4.720 -0.0111
n-C,H, 1.89 1.71 1.45 1.22 0.97 4.659 -0.0988
Mobile phase © MeOH/Water(73/27)

0.7m/ /min.
4ul

Flow rate
Injection volume

-
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