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Abstract 

 

The three-phase electrode methodology applied for studying ion transfers 

across an interface between two immiscible liquids is simple and efficient 

tool to get insight into the activity of many ioniziable drugs and 

physiologically active substances that can exist in ionic forms. Exactly 20 

years ago, the group of electrochemists led by Fritz Scholz, Sebojka 

Komorsky-Lovric and Milivoj Lovric, invented this set up to get access to 

the thermodynamics of ion transfers across liquid/liquid interface. Within 

the last twenty years, the three-phase electrodes have been applied to get 

access to important phenomena such as: thermodynamics of interfacial 

chemical reactions, kinetics of ion and electron transfer, interfacial 

catalysis, recognition of chiral ions, synthesis of nano-particles, and 
biosensor development are some of the milestones achieved by application 

of three-phase electrodes. While elaborating briefly major achievements, 

future perspectives of this simple, but powerful electrochemical tool, have 

been also envisaged. 
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Scheme: Three phase electrode with TCNQ redox probe.  

 

 

 

 

 

 



 

 

 

 

 

Miniaturized system of three-phase electrode 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recent redox probes suitable to transfer of hydrophilic anions 

 

 

 

 



LITERATURE 

 

1. Rubin Gulaboski, Valentin Mirceski, Sebojka Komorsky Lovric, Milivoj Lovric, 
"Three-phase Electrodes: Simple and Efficient Tool for Analysis of Ion 
Transfer Processes Across Liquid-Liquid Interface. Twenty Years On" 
Journal of Solid State Electrochemistry (2020) 
https://doi.org/10.1007/s10008-020-04629-8 

2. Rubin Gulaboski, Electrochemistry in 21st Century-Future Trends and 
Perspectives, Journal of Solid State Electrochemistry 24 (2020) DOI: 
10.1007/s10008-020-04550-0 

3. Rubin Gulaboski, Pavlinka Kokoskarova, Sofija Petkovska, "Analysis of 
Drug-Drug Interactions with Cyclic Voltammetry-An Overview of Relevant 
Theoretical Models and Recent Experimental Achievments”, Analytical and 
Bioanalytical Electrochemistry 12 (2020) 345-364 

4. Rubin Gulaboski, Valentin Mirceski, Milivoj Lovric, “Square-wave protein-film 
voltammetry: new insights in the enzymatic electrode processes coupled with 
chemical reactions”, Journal of Solid State Electrochemistry, 23 (2019) 
2493-2506.   

5. Sofija Petkovska, Rubin Gulaboski*, "Diffusional Electrochemical Catalytic 
(EC’) Mechanism Featuring Chemical Reversibility of Regenerative Reaction-
Theoretical Analysis in Cyclic Voltammetry", Croatica Chemica Acta 92 (4) 
(2019) 1-8 

6. Milkica Janeva, Pavlinka Kokoskarova, Viktorija Maksimova, Rubin 
Gulaboski*, Square-wave voltammetry of two-step surface redox 
mechanisms coupled with chemical reactions-a theoretical overview, 
Electroanalysis, 31 (2019) 2488-2506.  
 https://onlinelibrary.wiley.com/doi/10.1002/elan.201900416 

7. Rubin Gulaboski, Milkica Janeva, Viktorija Maksimova, "New Aspects of 
Protein‐film Voltammetry of Redox Enzymes Coupled to Follow‐up Reversible 
Chemical Reaction in Square‐wave Voltammetry", Electroanalysis, 31 
(2019) 946-956.   

8. S. Petkovska, Rubin Gulaboski*, Theoretical Analysis of a Surface Catalytic 
Mechanism Associated with Reversible Chemical Reaction under Conditions 
of Cyclic Staircase Voltammetry, Electroanalysis 32 (2020) in press.  

9. V. Mirceski, D. Guziejewski, L. Stojanov, R. Gulaboski, Differential Square-Wave 
Voltammetry, Analytical Chemistry 91 (2019) 14904-14910  

10. R. Gulaboski, P. Kokoskarova, S. Petkovska, Time independent methodology to 
assess Michaelis Menten constant by exploring electrochemical-catalytic mechanism 
in protein-film cyclic staircase voltammetry, Croat. Chem. Acta, 91 (2018) 377-382. 

11. R. Gulaboski, I. Bogeski, P. Kokoskarova, H. H. Haeri, S. Mitrev, M. Stefova, 
Marina, J. Stanoeva-Petreska, V. Markovski, V. Mirceski, M. Hoth, and R. Kappl, 
New insights into the chemistry of Coenzyme Q-0: A voltammetric and spectroscopic 
study. Bioelectrochem. 111 (2016) 100-108.  

 

12. R. Gulaboski, V. Markovski, and Z. Jihe, Redox chemistry of coenzyme Q—a short 
overview of the voltammetric features, J. Solid State Electrochem. 20 (2016) 3229-
3238. 

13. V. Mirceski, D. Guziejewski and R. Gulaboski, Electrode kinetics from a single 
square-wave voltammograms, Maced. J. Chem. Chem. Eng. 34 (2015) 1-12. 

https://doi.org/10.1007/s10008-020-04629-8
https://onlinelibrary.wiley.com/doi/10.1002/elan.201900416
http://eprints.ugd.edu.mk/15914/
http://eprints.ugd.edu.mk/15914/
http://eprints.ugd.edu.mk/15913/
http://eprints.ugd.edu.mk/15913/
http://link.springer.com/search?facet-creator=%22Rubin+Gulaboski%22
http://link.springer.com/search?facet-creator=%22Rubin+Gulaboski%22


14. R.  Gulaboski, V. Mirceski, New aspects of the electrochemical-catalytic (EC’) 
mechanism in square-wave voltammetry, Electrochimica Acta, 167 (2015) 219-225. 
 

15. V. Mirceski, A. Aleksovska, B. Pejova,  V. Ivanovski, B. Mitrova,  N. Mitreska and R. 
Gulaboski, Thiol anchoring and catalysis of Gold nanoparticles at the liquid-liquid 
interface of thin-organic film modified electrodes", Electrochem Commun. 39 (2014) 

5-8 

16. V. Mirceski, Valentin and R. Gulaboski, Recent achievements in square-wave 
voltammetry (a review). Maced. J. Chem. Chem. Eng. 33 (2014) 1-12.  

17. V. Mirceski, R. Gulaboski, M. Lovric, I. Bogeski, R. Kappl and M. Hoth, Square-
Wave Voltammetry: A Review on the Recent Progress, Electroanal. 25 (2013) 
2411–2422.  

18. R. Gulaboski, I. Bogeski, V. Mirčeski, S. Saul, B. Pasieka, H.  H. Haeri, M. 
Stefova, J. Petreska Stanoeva, S. Mitrev, M. Hoth and R. Kappl, 
"Hydroxylated derivatives of dimethoxy-1,4-benzoquinone as redox 
switchable earth-alkaline metal ligands and radical scavengers" Sci. Reports, 
3 (2013) 1-8. 

19. R. Gulaboski, V. Mirceski, I. Bogeski and M. Hoth, „Protein film voltammetry: 

electrochemical enzymatic spectroscopy. A review on recent progress„ J. Solid State 
Electrochem. 16 (2012) 2315-2328.  

20. B. Sefer, R. Gulaboski and V. Mirceski, Electrochemical deposition of gold at liquid–
liquid interfaces studied by thin organic film-modified electrodes, J. Solid State 
Electrochem 16 (2012) 2373-2381.  

21. I. Bogeski, R. Gulaboski*, R. Kappl, V. Mirceski, M. Stefova, J. Petreska and M. 
Hoth, „Calcium Binding and Transport by Coenzyme Q„ J. Am. Chem. Soc. 133 
(2011) 9293-9303. 

22. I. Bogeski, R. Kappl, C. Kumerow, R. Gulaboski, M. Hoth and B. A. Niemeyer 
"Redox regulation of calcium ion channels: Chemical and physiological aspects, Cell 
Calcium 50 (2011) 407-423.  

23. R. Gulaboski, E. S. Ferreira, C. M. Pereira, M. N. D. S. Cordeiro, A. Garrau, V. 
Lippolis and A. F. Silva, Coupling of Cyclic Voltammetry and Electrochemical 
Impedance Spectroscopy for Probing the Thermodynamics of Facilitated Ion 
Transfer Reactions Exhibiting Chemical Kinetic Hindrances, J. Phys. Chem. C 112 
(2008) 153-161. 

24. R. Gulaboski, C. M. Pereira, M. N. D. S. Cordeiro, M. Hoth and I. Bogeski, Redox 
properties of the calcium chelator Fura-2 in mimetic biomembranes. Cell Calcium 43 
(2008) 615-621. 

25. R. Gulaboski, M. Chirea, C. M. Pereira, M. N. D. S. Cordeiro, R. B. Costa and A. F. 
Silva, Probing of the Voltammetric Features of Graphite Electrodes Modified with 
Mercaptoundecanoic Acid Stabilized Gold Nanoparticles, J. Phys. Chem. C 112 
(2008) 2428-2435. 

26. V. Mirceski, R. Gulaboski, I. Bogeski and M. Hoth, Redox Chemistry of Ca-
Transporter 2-Palmitoylhydroquinone in an Artificial Thin Organic Film Membrane, J. 
Phys. Chem. C 111 (2007) 6068-6076. 

 
27. R. Gulaboski, F. Borges, C. M. Pereira, M. N. D. S. Cordeiro, J. Garrido and A. F. 

Silva, Voltammetric insights in the transfer of ionizable drugs across biomimetic 
membranes: recent achievements., Comb. Chem. High Throughput Screen. 10 (2007) 
514-526.  

 
 

28. R. Gulaboski, M. N. D.S. Cordeiro, N. Milhazes, J. Garrido, F. Borges, M. Jorge, C. 
M. Pereira, I. Bogeski, A. Helguera Morales, B. Naumoski and A. F. Silva, “Evaluation of 
the lipophilic properties of opioids, amphetamine-like drugs, and metabolites through 

http://link.springer.com/search?facet-creator=%22Rubin+Gulaboski%22
http://link.springer.com/search?facet-creator=%22Rubin+Gulaboski%22
http://link.springer.com/search?facet-creator=%22Rubin+Gulaboski%22
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://www.sciencedirect.com/science/article/pii/S1388248113004499
http://eprints.ugd.edu.mk/9978/
http://eprints.ugd.edu.mk/9978/
http://onlinelibrary.wiley.com/doi/10.1002/elan.201300369/abstract
http://onlinelibrary.wiley.com/doi/10.1002/elan.201300369/abstract
http://onlinelibrary.wiley.com/doi/10.1002/elan.201300369/abstract
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-1
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-2
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-3
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-4
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-5
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-6
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-7
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-7
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-8
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-9
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-10
http://www.nature.com/srep/2013/130521/srep01865/full/srep01865.html#auth-11
http://www.sciencedirect.com/science/article/pii/S0143416011001503?_rdoc=2&_fmt=high&_origin=browse&_srch=hubEid%281-s2.0-S0143416011X0012X%29&_docanchor=&_ct=9&_refLink=Y&_zone=rslt_list_item&md5=b95339f7415ad6d4e11ff5cfede75d13
http://pubs.acs.org/doi/abs/10.1021/jp076203s?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp076203s?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp076203s?prevSearch=gulaboski&searchHistoryKey=
http://www.ncbi.nlm.nih.gov/pubmed/18001832?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18001832?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://pubs.acs.org/doi/abs/10.1021/jp709670j?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp709670j?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp068600t?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp068600t?prevSearch=gulaboski&searchHistoryKey=
http://www.ncbi.nlm.nih.gov/pubmed/17979635?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17979635?ordinalpos=4&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17178092?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/17178092?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum


electrochemical studies at the interface between two immiscible solutions. Anal. 
Biochem. 361 (2007) 236-243. 

 
29. M. Jorge, R. Gulaboski, C. M. Pereira and M. N. D. S. Cordeiro, Molecular dynamics 

study of nitrobenzene and 2-nitrophenyloctyl ether saturated with water", Mol. Phys. 
104 (2006) 3627-3634. 

 
30. M. Jorge, R. Gulaboski, C. M. Pereira and M. N. D. S. Cordeiro “Molecular 

dynamics study of 2-nitrophenyl octyl ether and nitrobenzene.” J. Phys. Chem. B 110 
(2006) 12530-12538. 

 
31. V. Mirčeski and R. Gulaboski, “Simple electrochemical method for deposition and 

voltammetric inspection of silver particles at the liquid-liquid interface of a thin-film 
electrode.” J. Phys. Chem. B 110 (2006) 2812-2820. 

 
32. R. Gulaboski, V. Mirčeski, C. M. Pereira, M. N. D. S. Cordeiro, A. F Silva, F. 

Quentel, M. L’Her and M. Lovrić, “A comparative study of the anion transfer kinetics 
across a water/nitrobenzene interface by means of electrochemical impedance 
spectroscopy and square-wave voltammetry at thin organic film-modified electrodes.” 
Langmuir 22 (2006) 3404-3412. 

 
33. R. Gulaboski, C. M. Pereira. M. N. D. S. Cordeiro, I. Bogeski, E. Fereira, D. Ribeiro, 

M. Chirea and A. F. Silva, “Electrochemical study of ion transfer of acetylcholine across 
the interface of water and a lipid-modified 1,2-dichloroethane.” J. Phys. Chem. B 109 
(2005) 12549-12559. 

 
34. R. Gulaboski, C. M. Pereira. M. N. D. S. Cordeiro, I. Bogeski and A. F. Silva 

“Enzymatic formation of ions and their detection at a three-phase electrode” J. Solid 
State Electrochem. 9 (2005) 469-474.  

 
35. F. Scholz and R. Gulaboski “Determining the Gibbs energy of ion transfer across 

water-organic liquid interfaces with three-phase electrodes.” Chem. Phys. Chem., 6 
(2005) 1-13. 

 
36. F. Scholz and R. Gulaboski “Gibbs energies of transfer of chiral anions across the 

interface water/chiral organic solvent determined with the help of three-phase 
electrodes.” Faraday Discussions, 129 (2005) 169-177. 

 
37. R. Gulaboski, A. Galland, G. Bouchard, K. Caban, A. Kretschmer, P.–A. Carrupt, H. 

H. Girault and F. Scholz, A Comparison of the Solvation Properties of 2-Nitrophenyloctyl 
Ether, Nitrobenzene, and n-Octanol as Assessed by Ion Transfer Experiments” J. Phys. 
Chem. B. 108 (2004) 4565-4572. 

 
38. R. Gulaboski and F. Scholz, “Lipophilicity of Peptide Anions: An Experimental Data 

Set for Lipophilicity Calculations”, J. Phys. Chem. B. 107 (2003) 5650-5657. 

 
39. R. Gulaboski, K. Caban, Z. Stojek and F. Scholz, “The determination of the standard 

Gibbs energies of ion transfer between water and heavy water by using the three-phase 
electrode approach”, Electrochem. Commun. 6 (2004) 215-218. 

 
40. V. Mirčeski, R. Gulaboski and F. Scholz, “Square-wave thin-film voltammetry: 

influence of uncompensated resistance and charge transfer kinetics”, J. Electroanal. 
Chem. 566 (2004) 351-360.  

 

http://www.ncbi.nlm.nih.gov/pubmed/17178092?ordinalpos=5&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.informaworld.com/smpp/content~db=all~content=a769947081?words=gulaboski*
http://www.informaworld.com/smpp/content~db=all~content=a769947081?words=gulaboski*
http://www.ncbi.nlm.nih.gov/pubmed/16800582?ordinalpos=8&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16800582?ordinalpos=8&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16471890?ordinalpos=10&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16471890?ordinalpos=10&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16471890?ordinalpos=10&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16548608?ordinalpos=9&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16548608?ordinalpos=9&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16548608?ordinalpos=9&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16852552?ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/16852552?ordinalpos=7&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.springerlink.com/content/u671143r5652355m/?p=37e7333ed0d445e8bdead9dafc92548f&pi=0
http://www.ncbi.nlm.nih.gov/pubmed/15688639?ordinalpos=12&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15688639?ordinalpos=12&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15715306?ordinalpos=11&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15715306?ordinalpos=11&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/15715306?ordinalpos=11&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://pubs.acs.org/doi/abs/10.1021/jp037670m?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp037670m?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp034387e?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/jp034387e?prevSearch=gulaboski&searchHistoryKey=
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS0022072803007563%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528au%25253Agulaboski%2529%252B%252BAND%252B%2528issn%25253A00220728%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526p%253D0%2526drill%253Dyes%26md5%3Dc3985550e7c9ca870be483ede909619e
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS0022072803007563%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528au%25253Agulaboski%2529%252B%252BAND%252B%2528issn%25253A00220728%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526p%253D0%2526drill%253Dyes%26md5%3Dc3985550e7c9ca870be483ede909619e


41. F. Scholz, R. Gulaboski and K. Caban, “The determination of standard Gibbs 
energies of transfer of cations across the nitrobenzene|water interface using a three-
phase electrode.”, Electrochem. Commun., 5 (2003) 929-934. 

 
42. G. Bouchard, A. Galland, P.-A. Carrupt, R. Gulaboski, V. Mirčeski, F. Scholz and H. 

Girault, “Standard partition coefficients of anionic drugs in the n-octanol/water system 
determined by voltammetry at three-phase electrodes”, Phys. Chem. Chem. Phys. 5 
(2003) 3748-3751. 

 
43. V. Mirčeski and R. Gulaboski, “A Theoretical and Experimental Study of Two-Step 

Quasireversible Surface Reaction by Square-Wave Voltammetry” Croat. Chem. Acta 76 
(2003) 37-48.  

 
44. V. Mirčeski and R. Gulaboski, “The surface catalytic mechanism: a comparative 

study with square-wave and staircase cyclic voltammetry ”, J. Solid State Electrochem. 
7 (2003) 157-165.  

 
45. R. Gulaboski, V. Mirčeski and Š. Komorsky-Lovrić, “Square-Wave Voltammetry of a 

Second Order Cathodic Stripping Process Coupled by Adsorption of the Reacting 
Ligand”, Electroanalysis14 (2002) 345-354.  

 
46. V. Mirčeski and R. Gulaboski, “Adsorptive Stripping Voltammetric Behavior of 

Probucole. Experimental and Theoretical Treatment ”, Mikrochim. Acta, 138 (2002) 33.  

 
47. V. Mirčeski, M. Lovrić and R. Gulaboski, “Theoretical and experimental study of the 

surface redox reaction involving interactions between the adsorbed particles under 
conditions of square-wave voltammetry.”, J. Electroanal. Chem., 515 (2001) 91-99.  

 
 

48. R. Gulaboski, K. Riedel and F. Scholz, “Standard Gibbs energies of transfer of 
halogenate and pseudohalogenate ions, halogen substituted acetates, and cycloalkyl 
carboxylate anions at the water|nitrobenzene interface”, Phys. Chem. Chem. Phys. 5 
(2003) 1284-1289. 

 
49. R. Gulaboski, V. Mirčeski and F. Scholz, “Determination of the standard Gibbs 

energies of transfer of cations and anions of amino acids and small peptides across the 
water nitrobenzene interface.”, Amino Acids, 24 (2003) 149-154 

 
50. F. Scholz, R. Gulaboski, V. Mirčeski, P. Langer, „Quantification of the chiral 

recognition in electrochemically driven ion transfer across the interface water/chiral 
liquid.” Electrochem. Commun., 4 (2002) 659-662. 

 
51. V. Mirčeski, R. Gulaboski and F. Scholz, “Determination of the standard Gibbs 

energies of transfer of cations across the nitrobenzene|water interface utilizing te 
reduction of Iodine in an immobilized droplet“ Electrochem. Commun., 4 (2002) 814-
819.  

 
52. Š. Komorsky-Lovrić, K. Riedl, R. Gulaboski, V. Mirčeski and F. Scholz, 

“Determination of Standard Gibbs Energies of Transfer of Organic Anions across the 
Water/Nitrobenzene Interface” Langmuir, 18 (2002), 8000-8005. 

 
53. R. Gulaboski, V. Mirčeski and F. Scholz, “An electrochemical method for 

determination of the standard Gibbs energy of anion transfer between water and n-
octanol” Electrochem. Commun. 4 (2002) 277-283. 

 

http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b304113a
http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b304113a
http://www.springerlink.com/content/7k67656bnht1qtdj/?p=37e7333ed0d445e8bdead9dafc92548f&pi=1
http://www.springerlink.com/content/7k67656bnht1qtdj/?p=37e7333ed0d445e8bdead9dafc92548f&pi=1
http://www.springerlink.com/content/x8eryquken7dhlpj/?p=37e7333ed0d445e8bdead9dafc92548f&pi=5
http://www.springerlink.com/content/x8eryquken7dhlpj/?p=37e7333ed0d445e8bdead9dafc92548f&pi=5
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS002207280100609X%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528au%25253Agulaboski%2529%252B%252BAND%252B%2528issn%25253A00220728%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526p%253D0%2526drill%253Dyes%26md5%3D450bf5f2e0c89cae0c6515bffa705431
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS002207280100609X%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528au%25253Agulaboski%2529%252B%252BAND%252B%2528issn%25253A00220728%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526p%253D0%2526drill%253Dyes%26md5%3D450bf5f2e0c89cae0c6515bffa705431
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS002207280100609X%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528au%25253Agulaboski%2529%252B%252BAND%252B%2528issn%25253A00220728%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526p%253D0%2526drill%253Dyes%26md5%3D450bf5f2e0c89cae0c6515bffa705431
http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b210356g
http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b210356g
http://www.rsc.org/Publishing/Journals/CP/article.asp?doi=b210356g
http://www.ncbi.nlm.nih.gov/pubmed/12624747?ordinalpos=13&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12624747?ordinalpos=13&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/12624747?ordinalpos=13&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004101%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3Dc22ca0819e1403509295e822c90a4782
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004101%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3Dc22ca0819e1403509295e822c90a4782
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004101%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3Dc22ca0819e1403509295e822c90a4782
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004563%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D10%2526drill%253Dyes%26md5%3D0a50fbe74c855ff3b9c19fee92263b80
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004563%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D10%2526drill%253Dyes%26md5%3D0a50fbe74c855ff3b9c19fee92263b80
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102004563%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D10%2526drill%253Dyes%26md5%3D0a50fbe74c855ff3b9c19fee92263b80
http://pubs.acs.org/doi/abs/10.1021/la0209233?prevSearch=gulaboski&searchHistoryKey=
http://pubs.acs.org/doi/abs/10.1021/la0209233?prevSearch=gulaboski&searchHistoryKey=
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102002643%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3D77e24ba50f887525652ab037f8e3889d
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102002643%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3D77e24ba50f887525652ab037f8e3889d
http://www.scirus.com/srsapp/sciruslink?src=sd&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%3F_ob%3DGatewayURL%26_origin%3DScienceSearch%26_method%3DcitationSearch%26_piikey%3DS1388248102002643%26_version%3D1%26_returnURL%3Dhttp%253A%252F%252Fwww.scirus.com%252Fsrsapp%252Fsearch%253Fq%253D%2528gulaboski%2529%252B%252BAND%252B%2528issn%25253A13882481%2529%2526ds%253Dbls%2526ds%253Dsd%2526ds%253Dmps%2526ds%253Dcps%2526ds%253Dcpp%2526sort%253D0%2526p%253D20%2526drill%253Dyes%26md5%3D77e24ba50f887525652ab037f8e3889d


 
54. Scholz, F, Schroeder U, Gulaboski R, A Domenech-Carbo, Electrochemistry of 

Immobilized Particles and Droplets, Experiments with Three-phase Electrode, 

Springer Verlag, New York, pp. 2nd Edition, 2014  

55. Scholz, F.; Schroeder U.; Gulaboski R, Electrochemistry of Immobilized Particles 

and Droplets, Springer Verlag, New York, pp. 1-269, 2005  

 

 

 

 

 

 

 

 

 

 

 


