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Table 3. The acidity scale of common LC mobile phases together with the actual ApH measurements carried out.”

H, O

Mobile phase PH.p, Measured ApHgps
MeCN/ 1 mM NH, 80/20 1047 —x—=
MeCN/ 1 mM NH; 50/50 10.07 :
MeCN/ pH 9.01 80/20° 9.69 =T .
b +

MeCN/ pH 7.03 80/20 9.41 - p—
MeCN/ pH 5.48 80/20° 9.22 091 1.7 o
MeCN/ pH 6.05 80/20° 9.16 ——14 *-
MeCN/ pH 5.03 80/20° 8.99 Py 1,04
MeCN/ pH 5 80/20 8.93 208 057

0.29 127 0.53
MeOH/ 1 mM NH; 80/20 8.89 —%

0.28 0.28 493 104 217
MeOH/ 1 mM NH; 50/50 8.70 257 -

b 60 6.17 5 2.35
MeCN/ pH 4.66 80/20b 8.65 ‘ ! - 75 124
1.53
MeCN/ pH 4.02 80/20 7.95 —t—t p
MeCN/ pH 5 50/50 7.50 6.65—1.43 6.05 5,12 3.17—3
2.32 0.06 1.86 5.79
MeOH/ pH 5 80/20 7.49 o 029 490 4 408
pH 7 (diluted) X 7.22 pow 123 5.35 "
—0.84 4.82—1—

MeCN/ pH 3.07 80/20 6.82 o - -
MeOH/ pH 5 50/50 6.47 236

143 1.12 432
MeCN/0,1% HCOOH 80/20 537 —* 314 T a T
MeOH/ 0,1% HCOOH 80/20 4.79 —* 0.84——0.10 357 359 ‘

0.31 l 260 1j34 391
MeCN/ 0,1% HCOOH 50/50  4.39 fol% l
pH 4 (diluted) 4.09 —Dlm +
MeOH/ 0,1% HCOOH 50/50  3.89 S A
MeCN/ 0.1% TFA 80/20° 3.63 —087 l

MeCN/ 0.1% HCOOH 20/80 3.27

* The pH values in mobile phase descriptions are the WpH values. Every double arrow denotes the result of a ApH measurement
experiment. The pH,y,s and pH;fso values were found by a least squares minimization procedure, using aqueous buffer solution pH
values as anchor points, see the text.

® Measurements involving these mobile phases were done a year later with improved salt bridge design.
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Table 5. The acidities, expressed as pH:llst, ~pH and WpH values, of a selection of LC mobile phases and the experimental

dissociation degrees (o) of neutral and cationic acids in them.*

Analytes
Mobile phase pH.Z? SpH WpH| o o o a o a a
(2-NP) (sorbic) (benzoic) (2,4-DNP) (2,6-DMPH") (benzimiH") (naphtH")

MeCN/ 1 mM NH; 80/20 1047 8.60 9.75| 0.19 1.00 1.00 1.00 1.00 1.00 1.00
MeCN/ 1 mM NH; 50/50 10.07 846 9.75| 0.85 1.00 1.00 1.00 1.00 1.00 1.00
MeCN/ pH 5 80/20 893 7.23 5.00| 0.00 0.67 0.84 0.98 1.00 1.00 1.00
MeOH/ 1 mM NHj; 80/20 8.89 835 9.75| 0.17 1.00 1.00 1.00 1.00 1.00 1.00
MeOH/ 1 mM NHj; 50/50 870 853 975|038 1.00 1.00 1.00 1.00 1.00 1.00
MeCN/ pH 5 50/50 7.50 6.31 5.00| 0.00 0.71 0.85 0.96 0.79 1.00 1.00
MeOH/ pH 5 80/20 749 6.73 5.00| 0.00 0.62 0.75 0.99 1.00 1.00 1.00
pH7 (diluted)b 722 716 7.6 053 1.00 1.00 1.00 0.79 0.98 1.00
MeOH/ pH 5 50/50 6.47 591 5.00| 0.00 0.65 0.79 0.95 0.48 0.91 1.00
MeCN/ 0.1% HCOOH 80/20 537 3.47 2.68| 0.00 0.00 0.00 0.03 0.00 0.21 0.97
MeOH/ 0.1% HCOOH 80/20 479 4.08 2.68| 0.00 0.00 0.00 0.09 0.06 0.19 0.76
MeCN/ 0.1% HCOOH 50/50 439 3.06 2.68| 0.00 0.00 0.00 0.03 0.00 0.00 0.59
pH 4 (diluted)b 4.09 4.15 4.15| 0.00 0.19 0.43 0.52 0.00 0.03 0.62
MeOH/ 0.1% HCOOH 50/50 3.89 3.11 2.68| 0.00 0.00 0.00 0.09 0.00 0.00 0.35
pK, in water - - - | 7.22¢ 4767 4.25¢ 4.10° 6.70° 5.63¢ 3.92¢
pK, in acetonitrile - - - 122,85 - 21.51°  16.66° 14.13¢ 13.29¢ 9.77°

“ The mobile phases have been ordered according to the decrease of the pH;IthO value. The analytes of both groups (neutral and
cationic acids) are ordered according to decreasing pK, value in water. 2-NP is 2-nitrophenol, sorbic is sorbic acid, benzoic is benzoic

acid, 2,4-DNP is 2,4-dinitrophenol, 2,6-DMP is 2,6-dimethylpyridine, benzimi is benzimidazole, napht is 1- naphthylamine.
H20

abs and aqueous pKj values.

® The a values in purely aqueous solutions were calculated from pH
¢ From ref 19, ¢ from ref 20, ¢ from ref 21.

Please see Anal. Chem. 2015, 87, 2623-2630 for more details.
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