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Abstract : The elution behaviors in reversed-phase liquid chromatography were
investigated thermodynamically for 2-hydroxy-arylazopyrazolone chelates with Ni( I}, Cu
(), Co(I), Cr(M) on Novapak Cjs column. There was a good linear dependence of the ca-
pacity factor(k') on the variations of column temperature in van’t Hoff plot. From this re-
sult, it was confirmed that the retention mechanism of these chelates in the reversed phase
liquid chromatography system was invariant under the condition of various temperatures.
For the most cases of the chelates studied, the dependence of capacity factor(in k') on en-
thalpy( ~4H/, calculated by van't Hoff plot showed a good linearity(r=0.980~0.999) ex-
cept | Pm(2-OH)(5-C1)PaPz]{r=0.787) and also the compensation temperatures(f) showed
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constant values. The range of compensation temperature values calculated from the slope of
—~4AH®vs In & plots was 374.3~806.9K. It was suggested that the retention of
metal-2-hydroxy-arylazopyrazolone chelates in the reversed phase liquid chromaography

system was largely affected by the hydrophobic effect.
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Tuble 1. Effect of temperature on the In &' for metal-{ Pm(2-OH)PaPz] chelates

In &' at Temperature(<C) —-4H° 48°
Chelates (kcal (kcal r
30 35 40 45 / mol) /mol K)
Co-{ Pm(2-OH)PaPz] 1.28 1.26 1.22 1.20 1.07 9.2x10™* 0.981
Ni{Pm(2-OH)PaPz] 2.31 2.56 2.19 2.14 2.26 -9.7x107* 0.987
Cu-{Pm(2-OH)PaPz] 3.11 3.02 2.95 2.89 2.76 ~-1.1x10"* 0.997
Mobile phase : MeOH / H,O (75/25), Flow rate : 0.7mL /min,
r : Correlation coefficient
Tuble 2. Effect of temperature on the In k' for metal-[ Pm(2-OH)(5-CH;3)PaPz] chelates
In &' at Temperature(C) —dH*® 48°
Chelates - (kcal (kcal r
25 30 35 40 45 / mol) /mol K)
Co-[Pm(2-OH)(5-CH3) PaPz] 0.3 033 0.32 0.32 0.31 1.07 1.9x107? 0.946
Ni-{Pm(2-OH)(5-CH;)PaPz] 1.84 1.78 1.73 1.69 1.64 2.26 -6.1x10™ 0.999
Cu{Pm(2-OH)(5-CH;)PaPz] 217 2.13 208 2.01  1.94 276 —L2x107"  0.992
Mobile phase : MeOH /H,0 (90/10), Flow rate : 0.7mL/min,
r . Correlation coefficient
Table 3. Effect of temperature on the In k' for metal-{ Pm(2-OH)(5-NO,)PaPz] chelates
In &' at Temperature(C) —4H" 48°
Chelates (kcal {kcal r
22 27 32 37 42 /mol) /mol K)
Co-{ Pm(2-OH)(5-NO;)PaPz] 0.23 009 0.03 -0.05 -0.13 3.17 -8.4x107" 0.989
Ni-[Pm(2-OH)(5-NO;)PaPz] 1.32 L.05 0.92 0.75 0.57 6.65 ~1.8%x107* 0.994
Cu-[Pm(2-OH)(5-NO,)PaPz] 1.70  1.41 1.30 1.11 0.92 6.87 -1.8x107* 0.992
Cu-[Pm(2-OH) (5-NO,)PaPz] 2.24 2.06 1.96 1.79 1.75 4.23 -9.4x107° 0.986
Mobile phase : MeOH /H.0 (63/37), Flow rate : 1.0mL /min,
r : Correlation coefficient
Tuble 4. Bffect of temperature on the In &' for metal-| Pm(2-OH)(5-C1)PaPz] chelates
In ' at Temperature(C) —4H° 48°
Chelates (keal (kcal r
28 33 38 43 / mol) /mol K)
Co-[Pm(2-0H) (5-Cl)PaPz] 1.45 1.44 1.41 1.37 1.03 L4x107? 0.972
Ni-{Pm(2-OH)(5-C1)PaPz] 2.07 2.03 2.01 1.99 1.07 2.4%x107° 0.988
Cu-{Pm(2-OH) (5-C1)PaPz] 2.39 2.26 2.24 2.23 2.11 ~4,1x107* 0.981

Mobile phase : MeOH /H:0 (77/23), Flow rate : 0.7mL /min,
r : Correlation coefficient
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