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BUFFER PREPARATION, ACTION, AND CAPACITY DETERMINATION - 
AN EXPERIMENT FOR QUANTITATIVE ANALYTICAL LABORATORY
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Department of Biotechnology Engineering, Ort Braude College, Karmiel, Israel 
rivkaw@braude.ac.il
The buffer is used in many areas and is of great importance in biochemistry and in biological systems in general, in analytical chemistry, industrial chemistry, and more. Nevertheless, we have for many years observed that students encounter difficulties in gaining intuitive and in-depth understanding of the buffer system and in mastering the respective course content. Our review of the available literature has failed to produce a laboratory procedure that offers a solution for these difficulties. In response to this need, we have developed a laboratory environment for dealing with buffers, which includes a procedure that encourages active student participation. The experience in the laboratory promotes independent thinking, understanding, and analysis of processes and results. 

The experiment attacks the problems from several directions at various levels of depth: 

a. Introduction to buffer systems – the students prepare various buffer solutions with various pH levels (acetate buffer, phosphate buffer, Tris buffer).

b. The action of the various prepared buffers is tested after addition of an acid and an alkali compared to identical additions to a saline solution.

c. Preparing buffers using various methods- A weak acid and an alkali of a weak acid ( HAc + NaAc) and A weak acid to which a strong alkali is added at half the equimolecular quantity.

d. Testing buffer effectiveness – to buffer solutions of various compositions (acid to alkali ratio). The students add an acid (HCl) or an alkali ( NaOH), measure the pH, and decide what is the best ratio for the effectiveness buffer.

e. Determining buffer capacity – to the most effective solution obtained in the preceding step the student adds various quantities of acid or alkali. The objective is to determine the effective capacity range of the buffer.

The findings of this research, which guide us in the development of the course, show that lectures are an unsatisfactory mode of instruction for the majority of students. Appropriate active participation of the students with an emphasis on teamwork and an openness to new ideas, contributes significantly to their involvement in the course and enhances understanding of the learned subject matter (Hake 1998, Novak 200, Redish 2003).
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