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ABSTRACT

	In article, we have reported the preparation of acetic acid-sodium acetate buffer solutions and determined its pH by using pH meter at about 25˚ C, as room temperature. In preparation of buffer solutions, firstly, we have taken 1.5 ml of glacial acetic acid into 100 ml of standard flask for making up 0.2M of acetic acid solution, and 0.64 gm of sodium acetate were dissolved into 100 ml distilled water. Then, taken 36.2 ml prepared solution of sodium acetate into 100 ml of standard flask and added 14.8 ml of prepared acetic acid to make its volume 100 ml by using distilled water, it is a buffer. In measuring the pH of prepared buffer solutions, we have been using a calibrated digital pen pH meter for quick resolution of reading with accuracy. The pH of acetic acid-acetate buffer solutions have gradually raised by adding small quantity of 5N NaOH solution into buffer sample, and adjusted pH was being to 4.7.	Comment by elmitch61@outlook.com: In this article	Comment by elmitch61@outlook.com: NO USE OF “WE” OR “I”, Recast in reporting speech.	Comment by elmitch61@outlook.com: REMOVE	Comment by elmitch61@outlook.com: Recast, no use of “we”	Comment by elmitch61@outlook.com: REMOVE	Comment by elmitch61@outlook.com: Reporting speech only *remove*
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1. INTRODUCTION

Indeed, the dissociation of substances also effected by the temperature and have reported earlier, but it proved well by Nernst (1891) with given of partition law, K = CA/CB [1]. The solubility of an ionic compounds is decreased by the presence a common ions and obey the Le Chatelier’s principle [2-4]. In pH determination, the various factors that influences the pH of buffer solution are being as changing in temperature, ionic strength, activity of H+ ion, dilution and addition of electrolyte salts etc [5,6]. An acidic buffers have a pH of less than 7, where for neutral buffer solutions the pH is 7 and if any buffers have a pH of more than 7 it is known as basic buffers, respectively [7-9]. In our present article, we have reported and determine the pH (potential of hydrogen) value of the acetic acid-sodium acetate buffer solution at 25˚C (room temperature) by using of digital pH meter. The general pH relationship which was given by Peter Sorensen in 1909, is as- 	Comment by elmitch61@outlook.com: This does not make logical meaning, rewrite.	Comment by elmitch61@outlook.com: Remove “an”	Comment by elmitch61@outlook.com: Not making sense:…. Rewrite as “In pH determination, the various factors that influences the pH of buffer solution are change in temperature, ionic strength, activity of H+ ion, dilution, and addition of electrolyte salts et cetra.”	Comment by elmitch61@outlook.com: Et cetra	Comment by elmitch61@outlook.com: It has been reported… and determined that the pH value of ….

pH = - log [H+] = log 1/[H+]    ………….             (1)

Where, the log is the base -10 logarithm, and, the [H+] is stands for the concentration of H+ ions in solution, as given in mole per litre. On the basis of above equation (1), the pH is a negative logarithm of hydrogen (H+) ions concentration. The pH or concentration of H+ ions in solution is a measure of the acidity or basicity of solution.

Knowing, a buffer solution is a solution that can resist pH change by addition of an acidic or basic substances. Because of common ion effect in acetic acid-sodium acetate buffer solution which is the suppression of the degree of dissociation of a weak electrolyte by the addition of a strong electrolyte having an ion common with that of the weak electrolyte [10]. The acetic acid (CH3COOH) is a weak acid and undergoes ionization in small extent to give the common acetate (CH3COO-) ion with H+ ion as showing in the following reaction [11-13].	Comment by elmitch61@outlook.com: TO A SMALL EXTENT

CH3COOH(aq)  →   H+(aq)  +  CH3COO-(aq) 
……….(2)

Where, the equilibrium or dissociation constant of acetic acid (CH3COOH) is as – 	Comment by elmitch61@outlook.com: Not making any meaning, recast.


Ka= [CH3COO-] [H+] / [CH3COOH]         ………(3)  
2. EXPERIMENTAL

In experimental procedure, the required all materials, chemicals and reagents are being an analytical graded and laboratory-based standard which have been used further as without purification for study. Here, the glacial acetic acid (CH3COOH; 99-100%) is of Merck Specialities Private Limited and the sodium acetate (CH3COONa.3H2O) crystal pure of E. Merck (India) Pvt. Ltd., Worli, Mumbai-400018, India. Typically, the carbonate free a basic NaOH solution of 5N is prepared well by adopting of Vogel procedure [14]. Here, firstly, we have prepared a 0.2M of acetic acid by taken 1.5 ml of glacial acetic acid into distilled water and make the total volume upto 100 ml. After then, for preparation of solution of sodium acetate we take a 0.64 gm of sodium acetate was dissolved into 100 ml distilled water. Now, we pipette out about 36.2 ml of prepared sodium acetate solution and pouredit into a 100 ml of standard flask and added 14.8 ml of acetic acid, and by using distilled water make it volume 100 ml, respectively. These mixed both solutions are as buffer solution. Now, we measured the pH of this prepared buffer solution with using Wellon’s digital pen pH meter for accurate and quick resolution of reading. Notably, before measuring of pH, the pH meter is standardized or calibrated first with its electrode tip and junction submerged in buffer and wash the electrode with distilled water and then introduced into prepared 0.2M acetic acid-sodium acetate buffer for well reliability.	Comment by elmitch61@outlook.com: Rewrite to make sense

3. RESULTS AND DISCUSSION

In measurement of the pH, an electrical potential is developed by electrode pair pins in a buffer solutions (Fig. 1; sources from internet). The Fig. 1 (a) is diagram of Wellon’s digital pen type pH tester or meter, and the Fig. 1 (b), as a pH electrodes working representation scheme for buffer solutions. A digital pH meter has a pH probe to conduct the electrical signals to pH meter that voltage count or display in the range of pH value for buffer solution [15,16]. These pH probe contain two electrodes naming as internal or sensor electrode and a reference electrode. Although, the electrode system of pH meter is sensitive to change in concentration of H+ ion for taken solutions [17]. The potential of electrode is raise with pH value in respect of the concentration of H+ of the solution. Hence, a slight variation is show in pH range which provides a significant changing in the quality of using solution. In preparation of 0.2M acetic acid-sodium acetate buffer solution we have taken about 36.2 ml of prepared sodium acetate and 14.8 ml of glacial acetic acid which were mixed well and buffer was prepared. Here, in measuring of pH value of buffer solution the electronic digital pen pH meter was used. In using pH meter, the pH value is measured an initial reading was observed 4.0, which raised upto 3.1 to 4.7 with 5N NaOH [18]. Initially, the pH is due to pure CH3COOH (acetic acid) and as NaOH (sodium hydroxide) is added with CH3COOH forming its conjugate base, the CH3COONasalt. In other words, the buffer of acetic acid-sodium acetate (CH3COOH-CH3COONa) is composed of an equilibrium of weak acid (CH3COOH) and its conjugate base (acetate ion from sodium acetate). When if adding an acid to buffer, the acetate ions neutralized the extra H+ ions to reform an acid and thus it preventing a decrease in pH [19].	Comment by elmitch61@outlook.com: solution	Comment by elmitch61@outlook.com: not comprehensible	Comment by elmitch61@outlook.com: Rewrite

Although, there are various factors which influence the pH of buffer solution like as changing in ionic strength, temperature, activity of H+ ion, dilution of the buffer and addition of electrolyte salt etc. A buffer can prevent a sudden drop or increase in the pH of a solution after the addition of a strong base or acid up to its buffering capacity [20]. On dipping a pH meter into buffer solution of acetic acid-sodium acetate there was the pH value of sample solution is suddenly decrease before in fast and then after some gradually increase. But, when we pour the drop by drop of solution of 5N NaOH then the range of pH is raised from from below 3.1 to 4.0 and upto 4.7. In graphically, the Fig. 2 (a) have shown the schematic diagram of acid-base plot which is raised in forward for pKa value, and, (b) a pH of buffer (acetic acid-acetate) with 5N basic NaOH solution, at 25˚C.Here, in our present observation a quite fluctuation were appeared. This fluctuation may occurs when so much acid or base are added to the buffer solution they become the excess reactants. If a preparing buffer having more acid than base, a more H+ ions are likely to be present and then pH fall, and, if a buffer have more base than acid, more OH- ions are present thus pH rise. The acetic acid-sodium acetate buffer is a buffer and having the ability to resist in changing of pH at certain pH range. When we added a small volume (5.0 to 30 ml) of 5N NaOH solution then it effectively provided the OH- ions and increasing the pH of the buffer solution. Thus by adding a salt of the conjugate acid-base pair to a solution increase the pH range due to the common ion effect [21]. This observation has reported for CH3COONa (sodium acetate) which act as base and by adding base to a solution of weak acid (CH3COOH) may increase the pH [22,23].	Comment by elmitch61@outlook.com: recast	Comment by elmitch61@outlook.com: No personalizations	Comment by elmitch61@outlook.com: recast	Comment by elmitch61@outlook.com: Thus,

When sodium acetate (CH3COONa), a strong electrolyte is added to acid ion, then CH3COONa ionizes as-

CH3COONa(aq)  → CH3COO-(aq) + Na+(aq)
…..(4)

And, 

CH3COOH + NaOH  →  CH3COONa + H2O
……….(5)
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                     (a)                                                                      (b)

Fig. 1. (a)-A digital pen pH meter and, (b)- pH electrodes working representation scheme
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                            (a)                                                                                 (b)

Fig. 2. (a)- A schematic graph of buffer solutions and, (b)- pH of acetic acid-acetate buffer with basic 5N NaOH solution, at 25˚C


By that ionization process, the concentration of CH3COO- ions is increases and equilibrium (equation 2) shifted in backward direction. Hence, the degree of dissociation of CH3COOH is suppressed. Resulting, the concentration of H+ ions is decreases and thus concentration of OH- ions increases [24]. And, therefore, the pH of buffer solution is increases. In buffer, the sodium hydroxide (NaOH) is reacts with acetic acid, a sodium acetate and water (H2O) as product (a typical neutralization reaction).  Notably, in CH3COOH-CH3COONa (acetic acid-sodium acetate) buffer solution the role of sodium (Na+) ions are as a spectator ion and it has no effect on position of equilibrium, so can be ignored [25,26]. Here, this study is important because it demonstrates the preparation and accurate measurement of acetic acid-sodium acetate buffer solutions, which are essential in various biological and chemical applications. By meticulously outlining the preparation process and employing a calibrated pH meter for precise pH determination, the study enhances our understanding of buffer systems' behavior when subjected to pH changes. Such insights are crucial for maintaining stable conditions in biochemical experiments and industrial processes, where pH control is vital for optimal performance and reaction outcomes.	Comment by elmitch61@outlook.com: Rewrite
	Comment by elmitch61@outlook.com: Tautology

4. CONCLUSIONS

In conclusions, we have reported the preparation and determination of pH of acetic acid-sodium acetate buffer solutions by using digital pen pH meter at about 25˚ C, as room temperature. For the preparation of buffer solutions, firstly, we have taken 1.5 ml of glacial acetic acid into 100 ml of standard flask for making up 0.2M of acetic acid solution, and 0.64 gm of sodium acetate were dissolved into 100 ml distilled water. After then, a prepared 36.2 ml of sodium acetate solution into 100 ml of standard flask and added 14.8 ml of prepared acetic acid to make its volume 100 ml by using distilled water, it is a buffer. In measuring the pH of this prepared buffer solutions, we have been using a calibrated digital pen pH meter for accurate and quick resolution of reading. By adding 5N NaOH solution in acetic acid-acetate buffer solutions the pH of buffer sample have adjusted to shown about 4.7 as well.	Comment by elmitch61@outlook.com: Rewrite	Comment by elmitch61@outlook.com: Recast
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