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Abstract: Chromatographic retention mechanism of seven benzoic acids in RPLC were investigated.
Inorganic salt is pertinent for the measurement of dead time in benzoic acid. Logarthims of capacity factor
(log k) and Hildebrand solubility parameter (8) showed proportional relationship which imply the
hydrophobic effect of the retention mechanism in RPLC. Enthalpies of solute transfer showed inverse
proportion to temperature and organic modifier ratio of the mobile phase. It was found that the S value
showed positive slope in plot of log k' vs. volume fraction of water in mobile phase. Free energy change
increases with increasing organic volume fraction. The hydrophobicity index, o (organic volume fraction)

is inversely proportional to column temperature.
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Fig. 1. Effect of pH of the mobile phase in 25% methanol
on the dead time.
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Fig. 2. Relationship between solubility parameter (8) of the
mobile phase (methanol/water) and log k' of benzoic acids.
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Fig. 3. Relationship between solubility parameter (&) of the

mobile phase (acetonitrile/water) and log k' of benzoic
acids.
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Fig. 4. Dependence of log k' of benzoic acids on the vol-
ume fraction of water (¢n,0) in methanol/water mixture.
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Fig. 5. Dependence of log k' of benzoic acids on the vol-
ume fraction of water (u,0) in acetonitrile/water mixture,

¢ 4-HMBA = 3-HMBA A 4-CBA
x 3-CBA - *BA ® 3-Tol +4-Tol
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Fig. 7 Dependence of organic modifier volume fraction of
free- energy change in acetonitrile.
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Table 1. In k', enthalpy (AH®) and entropy (AS") values of the benzoic acdis at 25% methanol

In k' at temperature (K)

- 0

Solute 298 303 308 313 318 beime) ok R
4-HMBA -0.531 -0.790 -0.909 -1.248 -1.620 10.248 0.34 0571
3-HMBA -0.395 -0.751 -0.892 -1.201 —1.483 10.246 1.11 0.588
4-CBA -0.844 -0.992 —1.085 -1.350 -1.674 7.817 0.22 0.929
3-CBA -0.800 -0.940 -1.005 -1.337 ~1.663 8.137 031 0.947
BA 0.684 0.123 -0.128 -0.384 -0.594 12.031 326 0.956
3-Tol 1.850 1.666 1.591 1.428 1.269 13.326 7.00 0.986
4-Tol 1.799 1.652 1.570 1.426 1.270 13.978 6.92 0.991

* R*: Linearity value
Table 2. In k', enthalpy (AH") and entropy (AS") values of the benzoic acdis at 25% acetonitrile
Ink’ at temperature (K) _AH? AS0 ,
Solute 503 203 208 313 118 (kcal/mol)  (cal/mol K) R

4-HMBA 0.372 0.160 0.027 -0.191 -0.224 5.617 264 0.947
3-HMBA 0415 0.213 0.061 —-0.046 -0.158 3.391 272 0.986
4-CBA 0.061 -0.009 -0.130 -0.302 -0.344 3.810 2.02 0.970
3-CBA 0.181 0.072 -0.076 -0.262 -0.290 4434 2.26 0.985
BA 1.322 0.969 0.741 0.623 0.530 7.459 4.53 0.994
3-Tol 2.463 2.160 1.917 1.615 1.501 9.056 6.79 0.983
4-Tol 2.429 2.093 1.861 1.600 1.487 8.867 6.73 0.974

* R?: Linearity value

Zhgeol] 7143Rs ez ARgslrlel MelA e,
olgAe) f7140 FuEge] A9 g o%A e
7tell wiet log ku'gke] Wigte 2 2p4] AEZ A
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(@ o2 APE B3 FAT S 2wk} log k'] v
F2A A 58 AL

(45

sxol ghe IR GBE s siM &
Sof TE quike] Ashe 17 83+ 19 99 vehd
¢lo}t. 7 A3} methanol ¥} acetonitrile®] F o] EAk
N e IS pitel Aashe AL U 4
olsdc}. =41 methanol®] 74$-7} acetonitrile X5} o
ko] 224l o]i= acetonitriledl| M= £25} o] Ak
$27%e] o AXER B $474g e o5k

go=log k.'/S

Table 3. log ko' and S index value of the benzoic acids at
25°C

Methanol Acetonitrile
Solute

§ index log ky' 8 index log k'
4-HMBA 0.052 -0.831 0.041 -0.786
3-HMBA 0.055 -0.856 (.040 -0.757
4-CBA 0.087 -1.055 0.048 -0.845
3-CBA 0.088 -0.959 0.044 -0.822
BA 0.128 —-0.667 0.045 -0.540
3-Tol 0.139 -0.469 0.073 -0.461
4-Tol 0.142 —0.485 0.072 -0.475

acje A%e Az, 2w Ad4e AR
adade gxe} AES BAE AT den, o)
25 olrhlgEel A Afelin) Wabsh aealel =)
Plejge o 4 s
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Fig. 8. The plot of gg vs. temperature in methanol.
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Fig. 9. The plot of gy vs. temperature in acetonitrile.
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