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License Page 
This work is licensed under a Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International license (CC BY-NC-SA). You are free to share and adapt 
this work under the terms of Attribution, NonCommercial use, and ShareAlike licensing. 
You must give appropriate credit, provide a link to the license, and indicate if changes 
were made. You may do so in any reasonable manner, but not in any way that suggests 
the licensor endorses you or your use. If you remix, transform, or build upon the 
material, you must distribute your contributions under the same license as the original.  
 
This work is an adaptation of the following Open Educational Resource (OER) 
textbooks: 
 

• Chemistry 2e. OpenStax. CC BY. Access for free 
at https://openstax.org/books/chemistry-2e/pages/1-introduction 

• Experiments in College Chemistry I: An OPENTEXTBOOK (version 2.5), The 
City University of New York. CC BY. 
http://www.materialsstemlab.nyc/education/lab.pdf 

 
This work consists of original content and adapted OER content. Each image is 
attributed with the source page in the figure description, in accordance to each 
respective license. OER content has been remixed into the “Theory and Background” 
and “Lab Examples” sections of this work. Remixing consists of rearrangement, minor 
instructional design augmentations, and minor phrasing edits. All other sections within 
this work are originally created content. 
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Introduction  
Acids and bases undergo a chemical reaction that make them important to everyday 
life. The product of an acid and base reaction is salt and water; therefore, it is called a 
neutralization reaction. An example of an acid base reaction is stomach acid. Our 
stomachs naturally contain acids to break down food. When too much acid is produced 
or added to the stomach through food we consume, an antacid consisting of a basic 
substance can be taken to neutralize the acid and relieve the discomfort.  
 
Typical reactions of acid and bases are acids with carbonates, bicarbonates, and 
metals. To find molarity of an acid or base solution, a laboratory technique called 
titration is used. Titration is a quantitative chemical analysis technique to determine an 
unknown concentration of a solution. In titrations, one solution (titrant) is added to 
another solution (analyte) until the equivalence point is reached. The equivalence point 
is where stoichiometric amounts of the two reagents have been added. To find the end 
point of titration, an indicator is added to the analyte – they are substances which show 
a color change when in contact with acid and bases. 

Goal of Lab 10: Titration  
The goal of this lab is to become familiar with acid-base reactions, understand steps 
required to complete titration, learn the difference between an end point and an 
equivalent point, and understand the role of an indicator to find an unknown 
concentration of a solution. 

Theory and Background 
In the 18th century, the strength (actually the concentration) of vinegar samples was 
determined by noting the amount of potassium carbonate, K2CO3, which had to be 
added, a little at a time, before bubbling ceased. The greater the weight of potassium 
carbonate added to reach the point where the bubbling ended, the more concentrated 
the vinegar. 
 
We now know that the effervescence that occurred during this process was due to 
reaction with acetic acid, CH3CO2H, the compound primarily responsible for the odor and 
taste of vinegar. Acetic acid reacts with potassium carbonate according to the following 
equation: 
 
 
2𝐶𝐶𝐻𝐻3𝐶𝐶𝑂𝑂2𝐻𝐻(𝑎𝑎𝑎𝑎) + 𝐾𝐾2𝐶𝐶𝑂𝑂3(𝑠𝑠) → 2𝐶𝐶𝐻𝐻3𝐶𝐶𝑂𝑂2𝐾𝐾(𝑎𝑎𝑎𝑎) + 𝐶𝐶𝑂𝑂2(𝑔𝑔) + 𝐻𝐻2𝑂𝑂(𝑙𝑙) 
 
 
The bubbling was due to the production of CO2. 
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The test of vinegar with potassium carbonate is one type of quantitative analysis—the 
determination of the amount or concentration of a substance in a sample. In the 
analysis of vinegar, the concentration of the solute (acetic acid) was determined from 
the amount of reactant that combined with the solute present in a known volume of the 
solution. In other types of chemical analyses, the amount of a substance present in a 
sample is determined by measuring the amount of product that results. 

Titration Process and Concentration Calculation 
The described approach to measuring vinegar strength was an early version of the 
analytical technique known as titration analysis. A typical titration analysis involves the 
use of a burette to make incremental additions of a solution containing a known 
concentration of some substance (the titrant) to a sample solution containing the 
substance whose concentration is to be measured (the analyte).  

A burette (Figure 10.1a) is primarily used when it is necessary to dispense a small 
measured volume of liquid with high precision, mainly for titrations. The volume 
delivered by the burette is determined by the difference between the initial and final 
readings. Initial and final burette reading should be recorded in the hundredths place 
(0.00 mL) from the bottom of the meniscus. (Figure 10.1b). A burette always must be 
cleaned and rinsed with the solution to be delivered.  

The titrant and analyte undergo a chemical reaction of known stoichiometry, and so 
measuring the volume of titrant solution required for complete reaction with the analyte 
(the equivalence point of the titration) allows calculation of the analyte concentration. 
The equivalence point of a titration may be detected visually if a distinct change in the 
appearance of the sample solution accompanies the completion of the reaction. The 
halt of bubble formation in the classic vinegar analysis is one such example, though, 
more commonly, special dyes called indicators are added to the sample solutions to 
impart a change in color at or very near the equivalence point of the titration. 
Equivalence points may also be detected by measuring some solution property that 
changes in a predictable way during the course of the titration. Regardless of the 
approach taken to detect a titration’s equivalence point, the volume of titrant actually 
measured is called the end point. Properly designed titration methods typically ensure 
that the difference between the equivalence and end points is negligible.  

Titrations can be used to determine unknown concentration of either analyte or titrate. In 
the titration, a specific volume of acidic solution is titrated to the endpoint with a known 
concentration of base. The indicator is added to identify the endpoint change color when 
the solution is neutralized.  

An example of a neutralization reaction of acetic acid (CH3COOH) with NaOH: 
 
 
𝐶𝐶𝐻𝐻3𝐶𝐶𝑂𝑂𝑂𝑂𝐻𝐻 (𝑎𝑎𝑎𝑎)  +  𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻(𝑎𝑎𝑎𝑎)  → 𝐶𝐶𝐻𝐻3𝐶𝐶𝑂𝑂𝑂𝑂𝑁𝑁𝑎𝑎 (𝑎𝑎𝑎𝑎)  + 𝐻𝐻2𝑂𝑂(𝐼𝐼) 
 
The stoichiometry of this reaction allows us to find out unknown concentration. 
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The concentration of CH3COOH solution can be calculated by reacting known quantities 
of NaOH. Similarly, the concentration of NaOH solution can be calculated by reacting a 
known amount of acid. The objective of a titration is to determine the point at which the 
reaction is complete. To find the end point, a chemical compound (indicator) as 
mentioned before is added to the solution, which changes color when the pH changes. 
In acid-base titrations, most of the time, concentrations are expressed in Molarity. 
 
 
 "M"=mole/Volume (L) 
 

From the known concentration and volume is required to reach the end point, the 
number of moles can be determined. By using stoichiometry of the reaction, unknown 
concentration can be found.  

 

 
 
Figure 10.1 (a) A student fills a burette in preparation for a titration analysis. (b) A typical buret permits 
volume measurements to the nearest 0.01 mL. [credit: as cited in Chemistry 2e. Figure 4.16. OpenStax. 
CC BY, (a) modification of work by Mark Blaser and Matt Evans; (b) modification of work by Mark Blaser 
and Matt Evans]. 
 
 
 
 

https://openstax.org/books/chemistry-2e/pages/1-introduction
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To find unknown concentration of analyte, the steps for titration are: 

1) Set-up burette (see Figure 10.1a). 

2) Make sure burette is clean: rinse the burette with distilled water and then with 
titrant. 

3) Fill the burette with known concentration of an acid or base solution (titrant). 

4) Record initial burette reading. Place an Erlenmeyer flask with an unknown 
concentration of acid or base under the burette (analyte) and add a couple drops 
of appropriate indicator. 

5) Add drop-by-drop titrant to analyte and swirl around the flask. 

6) Stop the titration when the endpoint is reached and record the final burette 
reading. 

7) Calculate the volume added to the analyte by using final and initial burette 
readings. 

8) Use the concentration formula to calculate mole of titrant. 

9) Use stoichiometry to calculate mole of analyte. 

10)  Apply concentration formula to identify the unknown concentration of analyte. 

 

Concentration Calculation Examples  
EXAMPLE 10.1: CALCULATING THE MOLARITY OF A SOLUTION 
What is the molarity of a sodium hydroxide solution (NaOH, 𝑀𝑀𝑊𝑊 = 39.997 𝑔𝑔 ∙ 𝑚𝑚𝑚𝑚𝑙𝑙−1) 
prepared by dissolving 15.00 g of the solute in enough water to make 350.0 mL of 
solution? 
 
SOLUTION 
The molecular mass of NaOH is 39.997 𝑔𝑔 ∙ 𝑚𝑚𝑚𝑚𝑙𝑙−1 and the number of NaOH moles are, 
 
 

𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 15.00 𝑔𝑔 ×
1 𝑚𝑚𝑚𝑚𝑙𝑙

39.997 𝑔𝑔
= 0.3750 𝑚𝑚𝑚𝑚𝑙𝑙 
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Remember to convert to volume from mL to L, 
 
 

350.0 𝑚𝑚𝑚𝑚 ×
1 𝑚𝑚

1000 𝑚𝑚𝑚𝑚
= 0.3500 𝑚𝑚 

 
 
 

Thus, the molarity will be, 
 
 

𝑀𝑀 =
0.3750 𝑚𝑚𝑚𝑚𝑙𝑙

0.3500 𝑚𝑚
= 1.071 𝑀𝑀 

 
 
 
EXAMPLE 10.2: TITRATION ANALYSIS 
The end point in a titration of a 50.00 mL sample of aqueous HCl is reached by addition 
of 35.23 mL of 0.250 M of NaOH titrant. The titration reaction is, 
 
 
𝐻𝐻𝐶𝐶𝐼𝐼(𝑎𝑎𝑎𝑎)  + 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻(𝑎𝑎𝑎𝑎)  → 𝑁𝑁𝑎𝑎𝐶𝐶𝑙𝑙(𝑎𝑎𝑎𝑎)  + 𝐻𝐻2 + 𝑂𝑂(𝑙𝑙) 

 
 
What is the molarity of the HCl? 
 
SOLUTION 
As for all reaction stoichiometry calculations, the key issue is the relation between the 
molar amounts of the chemical species of interest as depicted in the balanced chemical 
equation. Note the amounts of reactants provided and requested are expressed as 
solution concentrations. For this exercise, the calculation will follow the below outlined 
steps (see Figure 10.2). 
 

 
 
Figure 10.2 Outlined steps for Example 8.2: Titration Analysis. [credit: Chemistry 2e. Example 4.14. 
OpenStax. CC BY.] 

https://openstax.org/books/chemistry-2e/pages/1-introduction
https://openstax.org/books/chemistry-2e/pages/4-5-quantitative-chemical-analysis
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The molar amount of HCl is calculated to be, 
 
 

35.23 𝑚𝑚𝑚𝑚 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻 ×
1 𝑚𝑚

1000 𝑚𝑚𝑚𝑚
×

0.250 𝑚𝑚𝑚𝑚𝑙𝑙 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻
1 𝑚𝑚

×
1 𝑚𝑚𝑚𝑚𝑙𝑙 𝐻𝐻𝐶𝐶𝐼𝐼

1 𝑚𝑚𝑚𝑚𝑙𝑙 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻
= 8.81 × 10−3 𝑚𝑚𝑚𝑚𝑙𝑙 𝐻𝐻𝐶𝐶𝐼𝐼 

 
 
Using the provided volume of HCl solution and the definition of molarity, the HCl 
concentration is, 
 
 

𝑀𝑀 =
𝑚𝑚𝑚𝑚𝑙𝑙 𝐻𝐻𝐶𝐶𝐼𝐼
𝑚𝑚 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑚𝑚𝑛𝑛

 
 
 

𝑀𝑀 =
8.81 × 10−3 𝑚𝑚𝑚𝑚𝑙𝑙 𝐻𝐻𝐶𝐶𝐼𝐼

50.00 𝑚𝑚𝑚𝑚 × � 1 𝑚𝑚
1000 𝑚𝑚𝑚𝑚�

 

 
 
𝑀𝑀 = 0.176 𝑀𝑀 
 
 
Note: For these types of titration calculations, it is convenient to recognize that solution 
molarity is also equal to the number of millimoles of solute per milliliter of solution: 
 
 

𝑀𝑀 =
𝑚𝑚𝑚𝑚𝑙𝑙 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠
𝑚𝑚 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑚𝑚𝑛𝑛

×
103 𝑚𝑚𝑚𝑚𝑚𝑚𝑙𝑙 𝑚𝑚𝑚𝑚𝑙𝑙⁄

103 𝑚𝑚𝑚𝑚 𝑚𝑚⁄
=
𝑚𝑚𝑚𝑚𝑚𝑚𝑙𝑙 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠
𝑚𝑚𝑚𝑚 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑚𝑚𝑛𝑛

 

 
 
Using this version of the molarity unit will shorten the calculation by eliminating two 
conversion factors: 
 
 
35.23 𝑚𝑚𝑚𝑚 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻 × �0.250 𝑚𝑚𝑚𝑚𝑚𝑚𝑙𝑙 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻

𝑚𝑚𝑚𝑚 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻 � × � 1 𝑚𝑚𝑚𝑚𝑚𝑚𝑙𝑙 𝐻𝐻𝐶𝐶𝐼𝐼
1 𝑚𝑚𝑚𝑚𝑚𝑚𝑙𝑙 𝑁𝑁𝑎𝑎𝑂𝑂𝐻𝐻�

50.00 𝑚𝑚𝑚𝑚 𝑠𝑠𝑚𝑚𝑙𝑙𝑠𝑠𝑠𝑠𝑠𝑠𝑚𝑚𝑛𝑛
= 0.176 𝑀𝑀 𝐻𝐻𝐶𝐶𝐼𝐼 

 
 
Check Your Learning 
A 20.00 mL sample of aqueous oxalic acid, H2C2O4, was titrated with a 0.09113 M 
solution of potassium permanganate, KMnO4. 
 
 
2𝑀𝑀𝑛𝑛𝑂𝑂4    −(𝑎𝑎𝑎𝑎) + 5𝐻𝐻2𝐶𝐶2𝑂𝑂4(𝑎𝑎𝑎𝑎) + 6𝐻𝐻+(𝑎𝑎𝑎𝑎) → 10𝐶𝐶𝑂𝑂2(𝑔𝑔) + 2𝑀𝑀𝑛𝑛  2+(𝑎𝑎𝑎𝑎) + 8𝐻𝐻2𝑂𝑂(𝑙𝑙) 
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A volume of 23.24 mL was required to reach the end point. What is the oxalic acid 
molarity?  
 
Answer  
0.2648 M 
 

Analysis of Titration: Titration Curves 
A titration curve is a plot of some solution property versus the amount of added titrant. 
For acid-base titrations, solution pH is a useful property to monitor because it varies 
predictably with the solution composition and, therefore, may be used to monitor the 
titration’s progress and detect its endpoint. The table shows that pH changes with 
addition of HCI. These pH changes of these compounds with addition of NaOH and 
Table 10.1 shows pH changes of 0.1 M HCl and 0.1 CH3CO2H with addition of 0.1 M 
NaOH, and titration curves can be found in the following Figure 10.3. 
 
 
Table 10.1 pH Values in the Titrations of a Strong Acid and of a Weak Acid 
 

Volume of 
0.100 M NaOH 
Added (mL) 

Moles of NaOH 
Added 

pH Values 
0.100 M HCl 

pH Values 
0.100 M CH3CO2H 

0.0 0.0 1.00 2.87 

5.0 0.00050 1.18 4.14 

10.0 0.00100 1.37 4.57 

15.0 0.00150 1.60 4.92 

20.0 0.00200 1.95 5.35 

22.0 0.00220 2.20 5.61 

24.0 0.00240 2.69 6.13 

24.5 0.00245 3.00 6.44 

24.9 0.00249 3.70 7.14 

25.0 0.00250 7.00 8.72 

25.1 0.00251 10.30 10.30 

25.5 0.00255 11.00 11.00 

26.0 0.00260 11.29 11.29 
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Volume of 
0.100 M NaOH 
Added (mL) 

Moles of NaOH 
Added 

pH Values 
0.100 M HCl 

pH Values 
0.100 M CH3CO2H 

28.0 0.00280 11.75 11.75 

30.0 0.00300 11.96 11.96 

35.0 0.00350 12.22 12.22 

40.0 0.00400 12.36 12.36 

45.0 0.00450 12.46 12.46 

50.0 0.00500 12.52 12.52 
 
[credit: Chemistry 2e. Table 14.2. OpenStax. CC BY.] 
 
 
 
 

 
 
Figure 10.3 (a) The titration curve for the titration of 25.00 mL of 0.100 M HCl (strong acid) with 0.100 M 
NaOH (strong base) has an equivalence point of 7.00 pH. (b) The titration curve for the titration of 25.00 
mL of 0.100 M acetic acid (weak acid) with 0.100 M NaOH (strong base) has an equivalence point of 8.72 
pH. [credit: Chemistry 2e. Figure 14.18. OpenStax. CC BY.] 
 

https://openstax.org/books/chemistry-2e/pages/1-introduction
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Acid-Base Indicators to Determine End Point of Titration 

Certain organic substances change color in dilute solution when the hydronium ion 
concentration reaches a particular value. For example, phenolphthalein is a colorless 
substance in any aqueous solution with a hydronium ion concentration greater than 5.0 
× 10−9 M (pH < 8.3). In more basic solutions where the hydronium ion concentration is 
less than 5.0 × 10−9 M (pH > 8.3), it is red or pink. Substances such as phenolphthalein, 
which can be used to determine the pH of a solution, are called acid-base indicators. 
Acid-base indicators are either weak organic acids or weak organic bases. 

The equilibrium in a solution of the acid-base indicator methyl orange, a weak acid, can 
be represented by an equation in which we use HIn as a simple representation for the 
complex methyl orange molecule: 
 

Red   Yellow 
 
𝐻𝐻𝐼𝐼𝑛𝑛(𝑎𝑎𝑎𝑎) + 𝐻𝐻2𝑂𝑂(𝑙𝑙) ⇌ 𝐻𝐻3𝑂𝑂 +(𝑎𝑎𝑎𝑎) + 𝐼𝐼𝑛𝑛 −(𝑎𝑎𝑎𝑎) 
 

𝐾𝐾𝑎𝑎 =
(𝐻𝐻3𝑂𝑂+)(𝐼𝐼𝑛𝑛−)

(𝐻𝐻𝐼𝐼𝑛𝑛) = 4.0 × 10−4 

 
The anion of methyl orange, In−, is yellow, and the nonionized form, HIn, is red. When 
we add acid to a solution of methyl orange, the increased hydronium ion concentration 
shifts the equilibrium toward the nonionized red form, in accordance with Le Châtelier’s 
principle. If we add base, we shift the equilibrium towards the yellow form. This behavior 
is completely analogous to the action of buffers. 

The perceived color of an indicator solution is determined by the ratio of the 
concentrations of the two species In− and HIn. If most of the indicator (typically about 
60−90% or more) is present as In−, the perceived color of the solution is yellow. If most 
is present as HIn, then the solution color appears red. The Henderson-Hasselbalch 
equation is useful for understanding the relationship between the pH of an indicator 
solution and its composition (thus, perceived color): 
 
 

𝑝𝑝𝐻𝐻 = 𝑝𝑝𝐾𝐾𝑎𝑎 + 𝑙𝑙𝑚𝑚𝑔𝑔 �
𝐼𝐼𝑛𝑛−

𝐻𝐻𝐼𝐼𝑛𝑛
� 

 
 
In solutions where pH > pKa, the logarithmic term must be positive, indicating an excess 
of the conjugate base form of the indicator (yellow solution). When pH < pKa, the log 
term must be negative, indicating an excess of the conjugate acid (red solution). When 
the solution pH is close to the indicator pKa, appreciable amounts of both conjugate 
partners are present, and the solution color is that of an additive combination of each 
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(yellow and red, yielding orange). The color change interval (or pH interval) for an 
acid-base indicator is defined as the range of pH values over which a change in color is 
observed, and for most indicators this range is approximately pKa ± 1. 

There are many different acid-base indicators that cover a wide range of pH values and 
can be used to determine the approximate pH of an unknown solution by a process of 
elimination. Universal indicators and pH paper contain a mixture of indicators and 
exhibit different colors at different pHs. Figure 10.4 presents several indicators, their 
colors, and their color-change intervals. 
 

 
 
Figure 10.4 This chart illustrates the color change intervals for several acid-base indicators. [credit: 
Chemistry 2e. Figure 14.19. OpenStax. CC BY.] 
 
 
The titration curves shown in Figure 10.5 illustrate the choice of a suitable indicator for 
specific titrations. In the strong acid titration, use of any of the three indicators should 
yield reasonably sharp color changes and accurate end point determinations. 
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Figure 10.5 Titration curves for strong and weak acids illustrating the proper choice of acid-base 
indicator. Any of the three indicators will exhibit a reasonably sharp color change at the equivalence point 
of the strong acid titration, but only phenolphthalein is suitable for use in the weak acid titration. [credit: 
Chemistry 2e. Figure 14.20. OpenStax. CC BY.] 
 
 
For this titration, the solution pH reaches the lower limit of the methyl orange color 
change interval after addition of ~24 mL of titrant, at which point the initially red solution 
would begin to appear orange. When 25 mL of titrant has been added (the equivalence 
point), the pH is well above the upper limit and the solution will appear yellow. The 
titration's end point may then be estimated as the volume of titrant that yields a distinct 
orange-to-yellow color change. This color change would be challenging for most human 
eyes to precisely discern. More-accurate estimates of the titration end point are possible 
using either litmus or phenolphthalein, both of which exhibit color change intervals that 
are encompassed by the steep rise in pH that occurs around the 25.00 mL equivalence 
point. 

The weak acid titration curve in Figure 10.5 shows that only one of the three indicators 
is suitable for end point detection. If methyl orange is used in this titration, the solution 
will undergo a gradual red-to-orange-to-yellow color change over a relatively large 
volume interval (0–6 mL), completing the color change well before the equivalence point 
(25 mL) has been reached. Use of litmus would show a color change that begins after 
adding 7–8 mL of titrant and ends just before the equivalence point. Phenolphthalein, on  
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the other hand, exhibits a color change interval that nicely brackets the abrupt change in 
pH occurring at the titration's equivalence point. A sharp color change from colorless to 
pink will be observed within a very small volume interval around the equivalence point. 
 

Relations to Health Sciences 
Neutralization reactions are the type of reaction that are very important for us, and by 
using titration method, the concentration of a substance in a solution can be 
determined. In most of the industrial applications titration is done automatically by a 
machine that is interfaced to the computer. In the medical field, titrations are used to 
monitor blood glucose levels in pregnancy tests and used in urine analysis to measure 
uric acid that is produced during breakdown of purines or natural break down of cells. 
Titration is an important technique in pharmaceutical laboratories to analyze different 
raw products and used by pharmacists to determine the medication dose. Food industry 
also uses titration to test free fatty acid content or find the concentration of vitamin C 
and E in a product. Concentration of ammonia, and nitrates are measured by this 
technique as well for marine science to ensure the survival in aquatic systems. Titration 
is used in the production of biodiesel to determine the acidity of waste oils. 

In our everyday life we face many situations that involve neutralization reactions. Bees 
have acidic toxins in their stings, and alkaline solutions such as baking soda should be 
applied to neutralize them. Alkaline nature of toothpaste neutralizes acid bacteria in our 
mouth which forms various organic acids from our foods. Agriculture industry uses lime 
to neutralize the acid in soil that is formed when plants absorb metallic ions calcium, 
magnesium and potassium. 
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