
UNIVERSITAT DE BARCELONA
UNIVERSITY OF BARCELONA

FACULTAT DE QUÍMICA
FACULTY OF CHEMISTRY

DDeetteerrmmiinnaattiioonn ooff TTeemmppeerraattuurree EEffffeecctt
oonn tthhee MMeeaassuurreemmeennttss ooff ppKKaa ooff SSoommee
WWeeaakk AAcciiddss aanndd WWeeaakk BBaasseess UUssiinngg

CCaappiillllaarryy ZZoonnee EElleeccttrroopphhoorreessiiss

EUROPEAN MASTER IN QUALITY IN ANALYTICAL LABORATORIES

Rufielyn Sungcaya Gravador
Barcelona, February 2010



This project had been presented by Rufielyn Sungcaya Gravador to obtain

European Master in Quality in Analytical Laboratories under the supervision of Prof.

Dr. Martí Rosés Pascual.

Dr. Martí Rosés Pascual
Full Professor of Analytical
Chemistry Department from
University of Barcelona

Barcelona, February 2010



ACKNOWLEDGEMENTS

The completion of this master thesis would not have been possible without the
assistance of a number of persons and institutions, and so the author would like to
express her deepest gratitude to:

European Union and Erasmus Mundus by creating this master program, for
believing in the capabilities and skills of scientists like her through the awarding of this
scholarship.

Home Universities: Universidade do Algarve and Universitat de Barcelona.

Supervisors: Dr. Elisabet Fuguet, Dr. Clara Ràfols and Dr. Martí Rosés for
unselfishly sharing their knowledge, skills and experiences, and for patiently guiding
her from the beginning until the end of the work.

Interaccions Solut-Solvent Research Group: Dr. Elisabet Bosch, Adolfo,
Elham, Axel, Giota, Juanma, Joanmarc and Marta for all the unconditional help, for
letting her feel at home in the laboratory, and the friendship.

Professor Isabel Cavaco for being a fair and supportive programme coordinator.

EMQAL Class of 2008-2010 and all her friends especially to Ma’am D, Ma’am
Kattc, Julie, Sir Ino, Ma’am MEF, Phoebe, and Christy, for all the memories and
encouragements throughout the course.

Her greatest inspiration, her family, most importantly her mother and father,
for their unending love, guidance, understanding and support in all the ways,
specifically to her professional growth.

The Creator for the wonderful life and blessings that continuously come her

way.

The Author



I N D E X

1. ABSTRACT .......................................................................................................... 1

2. INTRODUCTION................................................................................................. 2

2.1. Objectives of the Study................................................................................ 2

2.2. Significance of Acidity Constant Determination......................................... 2

2.3. Capillary Electrophoresis............................................................................. 3

2.4. Methods of pKa Determination ................................................................... 4

2.5. Capillary Electrophoresis for pKa Determination ....................................... 6

2.5.1. Classical Method........................................................................... 7

2.5.2. Use of Internal Standard Method .................................................. 8

2.6. Background Electrolyte ............................................................................... 9

2.7. Joule Heating ............................................................................................. 10

2.8. Acidity Constant and Temperature ............................................................ 12

3. EXPERIMENTAL PART................................................................................... 14

3.1. Preparation of Buffer Solutions ................................................................. 14

3.2. Instrumentation .......................................................................................... 14

3.3. Conditioning of Capillary .......................................................................... 15

3.4. Optimization of Procedure......................................................................... 16

3.5. Preparation of Sample................................................................................ 16

3.6. Sample Analysis ........................................................................................ 18

3.6.1. Use of Internal Standard Method ................................................ 18

3.6.2. Classical Method......................................................................... 18

4. RESULTS AND DISCUSSION .......................................................................... 20

4.1. Optimization of the Temperature and Voltage Conditions

for the  pKa Determination................................................................................ 20

4.2. Determination of the pKa of Analyte Using Internal Standard

of Similar pKa at Different Temperatures......................................................... 23

4.2.1. Basic Internal Standard and Basic Analyte................................. 24

4.2.2. Acidic Internal Standard and Acidic Analyte ............................. 30



4.2.3. Acidic/Basic Internal Standard and Basic/Acidic Analyte ......... 34

4.3. Determination of Acidity Constants at 25°C Using Internal Standard of

Similar and Different Standard Enthalpy Change at Different Temperatures.. 37

5. CONCLUSIONS ................................................................................................. 42

6. REFERENCES.................................................................................................... 44

7. APPENDICES..................................................................................................... 47


