
1 
 

THE USE OF LOCAL CHEMICALS IN TEACHING ACID-BASE 
TITRATION IN SECONDARY SCHOOLS. 

 
 

Rev. Nnamdi B. Emendu 
 
Abstract 

Chemistry requires a lot of chemicals for teaching and learning. Most 
of these chemicals are usually wasted after the practical. Acid Base 
titration is an aspect of practical that requires these chemicals and 
compulsory for senior secondary school certificate examinations. A 
number of these chemicals are available in the school, but many of 
them can be obtained from leaves, stems, roots and flowers of plants. 
This study compared the titer values of the original chemicals and the 
improvised chemicals. There is a little difference which may be as a 
result of the impurity. The use of local chemicals should be inculcated 
in schools, some recommendations were made. 

 
Introduction 

According to Farrant (1981), it is the duty of the teacher to help his 
pupils to make efficient use of the learning resources that are available. An 
effective chemistry teacher is one who maximally utilizes available resources in 
the environment in bringing about acceptable changes in learner’s behavior. A 
chemistry teacher must be innovative to the local materials within the 
environment for the teaching of his subject. 
 Onwu and Okorie (1996) reported the use of local material in the 
schools. Alonge (1981) indicated that useful materials are available in our 
environment but the current school textbooks today do not contain information 
about such materials. Brown-Achuonye (1993) studied the students 
understanding of concepts such as PH, concentration, indicator behavior, moles 
and their respective role in an acid-base titration. But Ezeudu (2000) reported 
that most chemistry teachers by way of economizing materials, waited until a 
week of final examination before introducing. 
 
Practical to the students thereby robbing them the ample opportunities of 
enriching their chemical knowledge and skils through improvisation and using 
improvised indicators. Some of the chemisty teachers felt that the use of the local 
materials in teaching chemistry waste time and inihibts them from covering the 
syllabus before examination. 
 The national examination bodies for the ordinary level that are in charge 
of examination in senior secondary schools in Nigeria show that the format of 
chemistry examination comprises of two papers: namely paper 1 and paper 2. 
Paper 1 contains three compulsory questions. One of the questions is based on 
titration. Olayemi (2000) indicated that such exercise can be carried out using 
either of the combination of acids and bases for example. 
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Acid   Base 
HCI   KOH, Na0H, NH4OH, *Na2CO3 
   *Ba(OH)2, K2CO3, Ca(OH)2, NaHCO3 
 
HHO3   KHCO3, KOH, NaOH, Na2CO3, 
   K2CO3, Ca(OH)2, NaHCO3, KHCO3 
 
H2SO4   KOH, NaOH, Na2CO3, K2CO3, Ca(OH)2, 
   NaHCO, KHCO3. 
 
H2CO3   NaOH, KOH 
 
CH2CO3  NaOH, KOH 
 
CH3COOH  NaOH, KOH 
 
H2C2O4  NaOH, KOH 
 
KHSO4   NaOH, KOH 
 
Na2CO3  NaOH, KOH 
 
NaHSO4  NAOH, KOH. 
*Can be hydrated or anhydrous 
 
 Hence, Olayemi (2000) directed how the chemistry teachers can make 
use of just four substances to satisfy the chemical demands of acid-base titration 
at the secondary school level. While Ochomogor (2000), indicated that titration 
in itself, is of different types such as Acid-base titration; Conductmetric titration, 
conchonetric titration, potentrometric titration, Redox titration etc. Out  of these 
titrations, this paper will focus on Acid-base titration. For the titration we usually 
make use of indicators, and five indicators are commonly used in secondary 
schools and they are. 
 Indicator  Coluor in  Colour in  Reactions 
  Acid Alkaline Unsuitable for 
1 Litmus Red Blue Carbonate titrations, 

unless the solution is 
boiled to drive off the 
carbon in oxide 

2 Methyl orange Red Yellow  Titrations with weak 
acids e.g ethenedoic 
acid, ethanoic acid 

3 Screened Violet Green  
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methyl orange 
4 Methyl yellow Pink  yellow  
5 Phenolphthalein Colourless  Red  Titrations with acqueous 

ammonia 
 

 Especially, the paper is aim to find ut whether the chemicals for the 
teaching and learning of chemicals can be sorted out locally. To compare the 
values of the time of the local chemical with the foreign chemicals. 
 
Method 
 Fruits of different brand (e.g. lemon, unripe orange, banana, Pineapples, 
lime, tomatoes, and vinegar) were collected. Each was pealed and was cut into 
two, the seeds are removed and the Juice squeezed out into a clean dry container 
and filtered to remove suspended particles. The filtrate is used for test of Acid. 
 Some leaves, nuts and steam of different plants were collected such as 
pawpaw leaves, pawpaw storm, palm kennel, coconut, plantain leaves, and 
banana fruit back. They were burnt differently. Their ashes were collected and 
mixed with water and filtered. The filtrate is used for test of base. Also, different 
indicators were prepared using flowers of plants such as Hibiscus, and Rose 
flowers. 
 
Research Questions 
 The following research questions guided the study. 

1. What are the sources of locally chemicals for Acid-Base titration? 
2. To what extent does the average titre values of locally prepared 

chemicals compare with original chemicals? 
 
Research Question 1 
Acid: -Juice of different fruits were tested for acid and they showed that they 
contained properties of acid. These fruits include lemon, unripe orange, banana, 
pineapple, lime, tomatoes, and vinegar. 
 
Base: - Different ashes were prepared and tested, and they showed that they 
contain properties of base. They are palm kennel, coconut, plantain leaves, 
pawpaw leaves and steam, banana fruit back. 
 
Indicator: Different indicators were prepared using flowers of plants. They are 
Hibiscus flower, Rose flower. 
 
Research Questions 2:- To what extent does the average tithe-vales of local 
prepared chemicals compared with original chemicals. 
 
Acid, Base and indicator were prepared as follows: 
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Acid: Unripe orange is used. Few of these fruits were peeled. Each fruit was cut 
into two. The seeds are removed and the juice squeezed out into a clean dry 
container and filtered to remove suspended particles. The filtrate is used. 
 
Base:- Palm kneel ash is used. Some portions of palm kneel fruits were collected 
and dried under the sun, later burnt to ashes. Some of the ashes were put into a 
large container and distil water was added to cover it. The filtered mixture was 
stirred thoroughly and allowed to stand for three days, and the filtrate was used. 
 
Indicator:- Hibiscus flower is used. Few hibiscus flowers were collected and 
wash thoroughly to remove diet. The petals were grounded in a mortar and 
thereafter transferred into a conical flask. 25cm3 of a mixture of ethanol and 
water in a ratio 1:1 was added and later boiled for 5 minutes. The colour from the 
petals go into the solution, the mixture was allowed to cool and filtered. The 
filtrate is used as an indicator.  
 
Titration with the local chemicals: 
Volume of pipette = 25.00cm3 
Indicator used – As prepared from Hibiscus flower. 
 
Burette Reading (cm3) Rough 1st titues 2nd titue 3rd tilue 
Final burette readings (cm3) 25.00 44.60 22.70 32.70 
Initial burette reading (cm3) 0.00 22.00 0.00 10.00 
Volume of Acid used (cm3) 25.00 22.60 22.7 22.70 

 
Average titre value = 22.60 + 22.20 + 22.70   = 68 = 22.67cm3 
             3           3 
Titration from the original chemicals in the laboratory: 
Volume of pipette = 25.00cm3 
Indicator used = methyl orange 
 
Burette Reading (cm3) Rough 1st titues 2nd titue 3rd tilue 
Final burette readings 
(cm3) 

24.00 31.50 21.70 21.80 

Initial burette reading 
(cm3) 

0.00 10.00 0.00 0.00 

Volume of Acid used 
(cm3) 

24.00 21.50 21.70 21.80 

 
Average titre value = 21.50 + 21.70 + 21.80   = 65.00 = 21.67cm3 
             3           3 
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The average value form the local chemical (22.67 cm3) did not differ so much 
from the average value from the original chemical (21.67 cm3) 
 
Conclusion 
 The materials around us are putting a lot of challenges to the chemistry 
teachers. The chemist needs these chemicals. These chemicals can be extracted 
from leaves, roots, stems and flowers of the trees around us. At the present the 
teachers may face the problem of storing the chemicals that is locally prepared. 
But for the fact that these things are around us, means that we can use them any 
time we need them. The difference between the improvised chemicals and the 
original chemicals are not much. The difference may be as a result of impurity in 
the materials; hence further processing may give equivalent result. 
 
Recommendations 
 Teachers are advised to make use of local chemicals for their teaching. 
Government should ensure that plants are not demolished as they are useful in 
the laboratory for analysis. The government will encourage the schools to plant 
these trees. 
 Training and re-training of the teachers should be inculcated in the 
schools system especially in the areas of improvisation. More studies should be 
done to check the level of acid and base of these local chemicals. 
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