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ABSTRACT. We tried to apply the linear solvation energy comparison method to solute retention
in normal phase liquid chromatography. Correlation coefficients of regression of Ink’ collected in a fixed
eluent against sotute polarity indices have proven to be lower than those obtained from reversed phase
liquid chromatography data. This event can be attributed to complexity of solute retention process in
normal phase liquid chromatography. We concluded from the regression results that each specific polarity
of the stationary phase is greater than that of the mobile phase and that the difference in each polarity
between the stationary phase and the mobile phase decreses as the volume fraction(¢) of the more
polar solvent in the mobile phase increases. Correlations of In¥’ of a single solute against solvent polarity
indices have proven to be meaningless owing to covariance among the solvent polarity indices, Instead,
a good linear relationship between Ink’ and solvent n* was observed, and its linearity is better than
that between Ink’ and ¢.
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Table 1. Solute polarity parameters

Solute /100 m* B

Propiophenone 0788 0838 0 0.49
Benzylacetone 0984 122 004 058
4-bromophenol 0669 079 069 023
Perylene 1415 100 ¢ 0.30
Triphenylene 1227 090 0 0.25
2,3-benzofluorene 1222 0.7 0 0.26
2,2'-biquinoline 1642 184 0O 1.28
Hydrocinnamonitrite 0786 129 0 041
Phenol 0536 072 061 033
Acetophenone 0690 090 0 049
Benzylbenzoate 1139 132 ¢ 050
1,3-dinitrobenzene 0771 106 0O 0.55
Acridine 0996 102 © 0.64
3-chloroaniline 0652 078 020 040
Aniline 0562 073 016 050
3-phenyl-1-propanol 0830 0956 033 055
m-nitroaniline 0.702 1.15 039 046
p-nitroaniline 0702 125 047 048
Benzamide 0676 094 049 075
N N-dimethylbenzylamine 0855 075 0 0.67
Benzoic acid 0650 074 075 040

3-bromophenylacetic acid 0881 139 067 045

Table 100 2oFste] it} Tauble 1 Fol] olatet
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$-= 2-propanol/hexane £viA| Fellx 2-propa-
nol®] §-3v]7}0.05Q) 7¥ sh} ¥o| i 2 o] el =
2% 09 ofsleirt. 2-Propanol/hexaneAl ) Arsta
A7} ethylacetate/hexane#| 2] 2B} 4% A

Table 2. Solvent polarity parameters of the ethyl ace-
tate/hexane system

¢ n* o B 00
0.01 —0.378 0 0.161 0.531
0.02 -0.015 0 0.271 0.534
0.05 0.057 ¢ 0.368 0.542
0.1 0.151 0 0443 0.555
0.2 0.246 0 0.486 0.582
0.3 0.308 0 0.503 0.608
04 0.357 0 0.509 0.634
05 0.394 0 0.525 0.661

“Volume fraction of ethyl acetate; *Calculated based
on & data of pure solvents assuming a linear relation-
ship between 8% of mixed solvents and ¢.

Table 3. Solvent polarity parameters of the 2-propa-
nol/hexane system

o n* a B /100
0.01 -0408  0.080 0.350 0.537
0.02 —0.941 0.160 0.429 0.545
0.05 0175 0410 0.705 0.568
0.07 0040  0.567 0.781 0.584
0.10 0074 0802 0.895 0.608
0.15 0111 0812 0.952 0.648
0.20 0.147 0823 1.009 0.687

“Volume fraction of ethyl acetate; *Calculated based
on & data of pure solvents assuming a linear relation-
ship between &% of mixed solvents and ¢.
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Table 4. Regression results of correlation of Ink’ vs. solute polarity parameters’
System ¢ F e s a& b ¥ w
EARX 00 gl dom que T qxe %% 1
” 00z (::;2126) _(:13:11?1 (i?gg (f:g:g) 08030 17
” 0.5 (:.'fgg) _(?ﬁgg) (fngJ - (:.26;;) 07661 17
g 0.10 A%y 050 {g.gg) ~ e 18
fM e emn e — osp VW
fm Tk emm eme — qun "7 19
’ 040 _{3513113) _(5:32070) (;:g) - (ifgg 06517 19
’ 050 wnn oo o) © o 0SB 19
PAHX 000 ol gl qem e asp FS 1
g 042 osid 089 (% aen  amp "B% 17
” 005 (3;962) _(3357) (11.'323?) (g:gfeli) (11:??; 09084 19
© W ooy owp ave  ome  awe B
” 010 {3.“;;58} _(3?;:; (?.'ng) (3.'9233) (:fg;;) 08378 17
’ 0.15 (gfg;g} —(gfggc?) (10133:) <§'§f§) (11.';?03) 08104 19
. 020 Tomn  om99 0w mm oy 85 19

“Based on equation (5); *Volume fraction of more polar solvent; ‘Correlation coefficient; “Number of data points;
‘Standard deviations are given in parentheses; /EA; ethyl acetate, IPA; 2-propanol, HX: hexane,
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Fig. 1. Correlation of calculated Ink’ against measu-

red In%’ for the retention data collected in the eluent

composed of 5 volume % 2-propanol and 95% he-

xXane.
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Fig 2. Correlation of calculated Ink’ against measu-
red Ink’ for the retention data collected in the eluent

composed of 10 volume % ethyl acetate and %% he-
xane.
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Table 5. Regression results of correlation of Ink" vs. solute polarity parameters excluding some outlier solu-

tes”
System ¢ I m s a b r n
BAMX 001 g T ome ap OB8 1
. 002 (;:3203} _(3:333(:) (&gg} - (02.'301?) 05490 12
” 005 {(;;?33?} }3,‘?33, (g.'?ﬁ) N (11:313) 09147 12
f00 S omh oMb~ sy 0901 B
” 020 _{3.‘62363 _(gfgg) (;:585?;) - (é:;g) 0.6937 .
” 030 _{?333) ?0%9;71?) (3:95253 - {11::??) 08148 1
c o T Teem  osm T amm O M
’ 030 __((1):33{13) _(3:33;) (3.%9;:) - {;fg) 07724 1
BAHK 00l ol Tooe ane  dees s 09T
- 0.0z (;:gfg) _(3:’?'379) ((1).'3::) (02:;‘2(1)) (fﬁggg) 09431 u
’ 005 ((;..??652;[) 13:2;?) (g:;i;;) (g.'g;g) (3.'2123) 09603 15
’ 007 (é.?g?} _(3::30?) (3:3555) (éi??g) (3.';;07) 09453 13
” 010 (éf?gg) 13:?3;} {g:gg;) (3:55‘?13} (f.'gfaﬁ} 09206 14
© s T omn oo sy corn OS0L 1
c0 O enm  osm  ome  gem 09 B

“See footnotes of Table 4.
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Fig. 3. Correlation of calculated Ink’ against measu-
red Ink’ using retention data collected in the eluent
of 5 volume % 2-propanol and 95% hexane excluding
four outlier solutes-propiphenone, perylene, phenol,
and p-nitroaniline.
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Fig. 4. Variation trends of regression coefficients with
respect to volume fraction of ethyl acetate for the
regression of Ink’ collected in ethyl acetate/hexane

solvents vs. solute polarity parameters. See text for
explanation of s, 5 I and m.
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Fig. 5. Variation trends of regression coefficients with
respect to volume fraction of 2-propanol for the reg-
ression of Ink’ collected in 2-propanol/hexane solve-
nts vs. solute polarity parameters. See text for expla-
nation of &, 5, 4, 1 and m.
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Table 6. Regression results of correlation of Ink’ vs. n* of the eluent for the ethyl acetate/hexane system®

Solute I s’ 7 n red

Propiophenone 0.145(0.108y —6.638(0.448) 0.9865 8 0.9185
Benzyl acetone 1.608(0.123) —8.465(0.513) 0.9892 8 0.9206
4-bromophenol 2.297(0.127) —10.709(0.528) 0.9928 8 0.9289
Perylene —0.559(0.050) —4.388(0.210) 0.9932 8 0.9735
Triphenylene —0.831(0.052) —4.02%0.216) 0.9914 8 0.9851
2,3-benzofluorene —1.229(0.043) —4.098(0.179) 0.9943 8 0.9482
2.2'-biquinoline 1.304(0.214) —9.286(0.890) 0.9735 8 0.8928
Hydrocinnamonitrile 1.824(0.086) —8.923(0.356) 0.9952 8 0.9300
Phenol 2.0200.138) —10.382(0.575) 0.9509 8 0.9239
Acetophenone 0.984(0.103) —7.090(0.427) 0.9893 8 09217
Benzyl benzoate —0.185(0.120) —6.475(0.498) 0.9827 8 0.9297
1.3-chloroaniline 2.220(0.056) —8.658(0.233) 0.9978 8 0.9616
3-chloroaniline 2.556(0.109) —9.098(0.453) 0.9926 8 09391
Acridine 2.637(0.144) —8.775(0.598) 0.9863 8 0.9100
Aniline 2,601(0.100) —8.400(0417) 0.9927 8 0.9369
o-nitroaniline 2.316(0.039) —9.147(0.164) 0.9990 8 0.9564
3-phenyl-1-propanol 3.492(0.105) —9.890(0.408) 0.9958 7 0.9325
m-nitroaniline 3.616(0.095) —10.734(0.371) 0.9970 7 0.9524
p-nitroaniline 4.582(1.171) — 12.259(6.566) 0.9968 5 0.9705

“Regression equation; Ink'=I'+s'n*; *Correlation coefficient; ‘Number of data points; “Correlation coefficient
for regression of Ink’ vs. ¢; ‘Standard deviations are given in parentheses.
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Table 7. Regression results of correlation of Ink' vs. n* of the eluent for the 2-propanol/hexane system’

Solute r

]

r n ?s
Propiophenone —1.588(0.038) —~4.457(0.499) 0.9700 7 0.9300
Benzyl acetone ~0.673(0.068) —6.358(0.877) 0.9555 7 0.9069
4-bromophenol —2.526(0.049) — 15009(0.636) 0.8338 7 0.8030
Perylene —2.624(0.467) 8.496(5.958) 0.5377 7 0.6209
Triphenylene —2.697(0.083) —2.054(1.061) 0.6536 7 0.5476
2,3-benzofluorene —3.122(0.113) —1.247(1.440) 0.3608 7 0.3018
2,2'-biquinoline —1.712¢0.053) —5.356(0.677) 0.9622 7 0.9160
Hydrocinnamonitrile —0.207(0.053) =6.901(0.688) 0.9760 7 0.9380
Phenol 2.238(0.125) —16.675(1.599) 09778 7 0.9432
Acetophenone —0.868(0.031) -—4.985(0.407) 0.9837 7 0.9548
Benzyl benzoate —2.179(0.062) - 5.048(0.801) 0.9424 7 0.9304
1,3-chloroaniline 0.082(0.047) —~6.507(0.601) 0.9793 7 0.9481
3-chloroaniline 0.888(0.096) —8.347(1.235) 0.9494 7 0.9033
Acridine —0.024(0.094) —~7.281(1.203) 0.9379 7 0.8841
Aniline 0.916(0.060) —6.996(0.774) 0.9707 7 (.9300
o-nitroaniline 0.712(0.049) —11.507(0.624) 09927 7 0.9726
3-phenyl-1-propanol 0.953(0.160) —16.262(2.049) 0.9625 7 0.9179
m-nitroaniline 1.821(0.097) —12.646(1.246) 09766 7 0.9426

*See footnotes of Table 6.
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Fig. 6. Plots of Ink’ of some selected solutes vs. vo-
lume fraction of ethyl acetate for the ethyl acetate/he-
xane solvent system, (Abbrreviations) 3plp: 3-phe-
nyl-1-propanol, 13db: 1,3-dinitrobenzene, phen: phe-
nol, 23bf: 2,3-benzofluorene.
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Fig. 7. Plots of Ink’ of some selected solutes ss. n*
of eluent for the ethyl acetate/hexane system. See
Fig 6 for abbreviations.
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