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Kun Ho Yong: Behaviour of Acid-Base Indicators in the Aqueous
Organic Solutions.

Abstract—pKi values and sensitivity of acid-base indicators in the mixed
solvent systems of water-alcohols and water-acetone at differential pH and
in concentration media were determined by spectrophotometric method.
When the concentration of the organic solvents were increased, the pKi
values of sulfophthalein indicators, thymol blue and bromcresol purple,
became larger whereas those of an azo indicator, methyl yellow, became
smaller and the pH values of the equivalent points of acids became
higher than those in the aqueous solution. Potassium bicarbonate, a
standard compound used in acid-base titration, can be titrated with hydr-
ochloric acid solution in the organic solvent systems without a prerequisite

procedure of expelling carbon dioxide by boiling.
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Table I—pKi values of indicaters in water and in water-organic solvents by spectrophotometric
determination.

~ Organic_solvent %(v/v)

_Indicator Water 40 60 80 Solvent
6.63 6.76 7.07 MeOH
BCP 6.38 6.90 6.98 7.22 EtOH
6. 55 7.00 7.34 Acetone
8.01 8.48 8.84 MeOH
BTB® 7.10 8.35 8.56 — EtOH
8.27 (8.9 — Acetone
10. 43 10.72 11.17 MeOH
TB 9.72 10.50 10.98 11.22 EtOH
9.80 10.50 — Acetone
3.40 3.35 3.32 MeOH
MY 3.70 3.00 2.48 2.42 EtOH
3.15 2.87 2.41 Acetone
5.33 5. 67 6.05 MeOH
BCG® 4.64 5.35 5.79 — EtOH
5.41 (5.8) —_ Acetone
2.71 2.44 2.09 MeOH
DY® 3.25 2.48 2.03 1.66 EtOH
2.25 1.75 1.21 Acetone
MR® 4.95 3.17 2.84 2.17 MeOH
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Table II-—Observed pH values of equilibrium point in titration of acids.

Organic solvent %(v/v)

Acid Water 40 60 80 Solvent
9.10 9.37 9.67 MeOH
Acetic acid 8.6 9.11 9.67 10.01 EtOH
9.18 9.53 10.51 Acetone
8.59 8.77 9.2 MeOH
Oxalic acid 8.4 8.61 9.15 10.32 EtOH
8.89 9.42 10.5 Acetone
9.23 9. 56 9. 86 MeOH
Citric acid 8.91 10.11 10.27 10. 68 EtOH
9.36 9.88 10. 64 Acetone
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Fig. 1—pH titration curves of potassium bicar-
bonate.
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1. Methyl yellow: RBAE = HHEIEES BE7 #indd =te} pKisl @48 brome- -
resol purples} thymol blue: o] 9} K¥2 @Kk}

2. Bromecresol purple @ thymol bluei= methanoli2 A#¢] pKir} ethanoli@ Amks] pKix.
o} sl o) ¢ ¥ E methyl yellow= methanolig Al¢] pKiz} ethanolig AB:e] pKi
ok @AEE EEel sl

3. Ethanole] E7T 80% WHEF A KHCO9 HEEe inshel K3 COBMEREBRIES
e Hisd K o —BElEE REESA BE s dAoh

4. HPOgfEe] slolx BHISHT BAY 558 #—E A% RFHES 24 % bromeresol
purples} bromthymol bluer} 3F#sls] &5 & £8o] A= thymol bluesl &%} ).

5. Acetic acid®] @l lolA HEASST RAE 58+ bromthymol blueZ s
24 WEREE A T 4 st

6. Oxalic acid®] FEA glolA FHEBE T BAE JEEE #AME EERY HrRe
2 bromthymol bluer}t FE st}

7. Citric acid®] #EE lolA BEREEIT BAE BB Eakh fRge 2 pHRE &
Bl B3l thymol bluert EE3
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