


Since the Gibbs Free energy change is positive external 
energy (solar energy) is essential to push the reaction 
forward. Therefore, thermodynamics is applied to 
photosynthesis. Not only thermodynamics, but also 
quantum mechanics which involves an electron transfer 
from HOMO to LUMO in the photosynthesis. This is 
an example of a ‘Natural Industry’.
A list of some Industries in Sri Lanka is given below:
1. Paper and Pulp Industry
2. Leather Industry -  Tanneries
3. Metal Pickling Industry -  Steel
4. Electroplating Industry
5. Milk Processing Industry -  Dairies
6. Sugar Processing Industry
7. Food Processing Industry -  Desiccated 

coconut, Foot canning, Mineral water bottling
8. Textile Dying and Finishing Industry
9. Petroleum Refinery
10. Pesticide Packing Industry
11. Rubber Processing Industry
12. Various other Industries

The application of chemistry is not only for the 
manufacturing process but also associates with 
environmental standards in their m anagement 
processes. Some standards for the discharge o f 
industrial effluents are listed below:

Central Environmental Authority

Ambient Water Quality Standards for Irrigation 
and Agriculture

Parameters Unit Standard
Total Dissolved Solids mg/1 500
Conductivity dS/ra 0.7
Sodium Adsorpton 6-15
PH 6.0-8.5
Dissolved oxygen mg/1 3
BOD mg/1 5

N o. D etem anam

T olerance titm i 
fo r effluents 

d ischarged  into 
su rface w ate rs

T olerance lim it (or 
effluents 

d ischarged  to la  
m arine coastal 

w a te n

Tolerance limit 

(o r effluents 
d ischarged  into 

land  for 

irrigation

1 p H 6 .0  - 8 . 5 6 . 0 - 8 3 5 3 - 9 . 0

T e m p e ra tu re  “C 4 0 4 5 3 5

B O D  m g  d m * ' 6 0 to o 2 5 0 (1 0 0 )

4 C O D  m g  dm * ' 4 0 0 ( 2 5 0 ) 4 0 0 ( 2 5 0 ) 6 5 0 ( 3 0 0 )

5 C h lo r id e  m g  d m * ' 1000 N o t  a p p lic a b le ’

6 C h ro m iu m  ( V I)  m g  d m * ' 0 3 0 3 0 3

7 C h ro m iu m  ( to ta l)  m g  d m * ' 2 .0 2 .0 2 .0

8 S u lp h a te  m g  d m  ' 2 .0 5 .0

If the environment is affected it creates an undesirable 
effect on society. As the students of chemistry are part 
of the- society they should be able to understand the 
units given in the standards and used by the society.

The following examples illustrate the units.

50 mg dm*3 of NOJ s  8x10** mol dm*3 s i  1.3 mg dm '3 

of NOJ - N s  0.008 cmol dm"3
200mgdm‘3of Ca2* = 5x 10“3 mol dm"3 s  lxl0"2 cmol dm '3

Another useful phenomenon in biology and 
physiology is osmosis, which is the movement of water 
molecules from an area of. low concentration to an 
area of high concentration. The salt concentration of 
a plant or animal cell is very high and cell membranes 
are completely permeable to water. When a cell is 
placed in a solution of low concentration (e.g. distilled 
water) the water diffuses into the cell, causing the 
death of the cell. When a salt is dissolved in pure water 
the chemical potential (i) o f the pure water decreases. 
This leads te the spontaneous movement o f water 
molecules through the semi-permeable cell membrane 
since the Gibbs free energy change for this movement 
is negative.

p+n

-  RT  In xx = \\T jp
P

The pure solvent has thermodynamic tendency to 
flow into the solution

When pressure is applied against the direction of 
osmotic movement then the osmotic flow will be 
slowed or even reversed (reverse osmosis). When the 
pressure is just enough to stop the osmotic flow an 
equilibrium is reached. This is called the ‘Osmotic 
Pressure’. It is obvious that chemistry plays a vital 
role in all aspects of biology and physiology (medicine). 
There are several examples of this nature where the 
principles of chemistry can be meaningfully applied. 
The teaching of chemistry should be geared in such a 
way that students will develop the capability to apply 
chemical principles to industry, medicine (physiology), 
laboratory and even day to day life.

3. ‘Literacy’ in Chemical Education
Over 90% of Sri Lankans possess the ability to use the 
language of words. Similarly, over 90% of students 
who leam chemistry as a subject possess the ability to 
reproduce the subject matter as it is. Should we claim 
that the ‘literacy’ of chemical education is over 90%? 
Chemical education is the transfer of knowledge /
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skill in chemistry from the teacher to the student. The 
transfer is inadequate if the student does not possess 
the ability to use the knowledge/skill when the need 
arises. The ability to use the knowledge/skill in 
chemistry when the need arises is considered as the 
‘literacy’ in chemical education.

An average student will not automatically develop 
the ability to use the knowledge/skill when the need 
arises unless he practices. It is like any other activity 
in life e.g. driving a car, a student has to practice to 
develop this ability. The most important way that an 
average student will develop this ability is by ‘self 
learning’ after the knowledge is transferred from the 
teacher. The best self learning is the reading of text­
books. An average student may be required to read the 
text-books several tim es to achieve a proper 
understanding o f the principles he learnt. Even though 
the time required for such a process varies from student 
to student it will not only be helpful for a student to 
gain a better knowledge in chemistry but also be useful 
to acquire the ability to use the knowledge in chemistry 
when the need arises. Since it is a very slow process it 
has to be initiated at least at the secondary level of 
education. A student who has undergone the training 
o f this self-leaming practice, after the completion of 
his learning o f chemistry will be a citizen who 
possesses a great potential to contribute towards the 
economic development of the country.

Is the ‘literacy’ in chemical education achieved 
today? Today the self-leaning aspect of chemistry is 
not popular among students who read chemistry as a 
subject due to,
(i) the inadequacy of reading materials in chemistry 

written in the language of instruction, and
(ii) the popular examination oriented study prevailing 

among students who only study the answers to a 
particular set of questions.

One such example is the concept of partial pressure 
which is taught extensively at GC.E. (A/L) to apply to 
imaginary situations (question 5, Essay paper). 
However, most students find it difficult to apply the 
concept of partial pressure to the environment. They 
are only familiar with the imaginary situation given in 
the questions. The simple question asked is ‘What is 
the approximate partial pressure o f oxygen in the 
atm osphere which is required for com fortable 
breathing?’ This cannot be answered by many students 
even if they are capable of calculating the partial 
pressure of very complicated imaginary systems such 
as a closed vessel with injected helium etc. The answer 
to this incapability is that the approximate partial

pressure o f oxygen in the atmosphere is no t an 
examination question which eternally appears in 
question 5 of the essay paper. This clearly indicates 
that, an average student does not possess the ability to 
apply chemical principles to industry, environment or 
even day to day life. An average student who learnt 
chemistry as a subject is not ‘literate’ with the subject 
of chemistry.

4. Curricula and Evaluation.
In order to achieve the National Goals the 

curriculum at GC.E.(A/L) should cater to the 97% of 
the students who do not gain admission to Universities 
in Sri Lanka. At present, the course content in chemistry 
is geared for the minority (3%) who enter the 
universities. In many developed countries, personnel 
who have written and published books for the 
secondary level are not allowed to participate in the 
designing or the revision of the course content. This is 
because the vested interest inadvertently predominates 
over the National interest. Since there is no such rule 
in Sri Lanka the students who offer chemistry at 
GC.E.(A/L) do not find any usefulness of the subject 
if they fail to gain admission to the Universities. Sri 
Lanka suffers because the vested interest predominates 
over the national interest. A frequent revision of the 
curricula is essential to suit rapid changes in some 
aspects of chemistry. It is suggested that a permanent 
body should undertake revision of the curriculum of 
chemistry at GC.E. (A/L) after conducting research 
on the aspects of catering to 97% of the students. This 
is cost effective since it helps in the development of 
the economy of the country.

The fundamental principles in chemistry should 
be taught thoroughly with at least one application of 
each principle. The evaluation should be based on 
testing the ability of the student to apply the principle 
to a different situation which has not been taught. 
The credit given at the examination should be based 
on their ability to use the knowledge and not the ability 
to memorize the learnt materials. This is a difficult task 
for the examiners. However, it helps in the development 
o f the economy of the country.
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I Prof. H D Gunawardhana was inducted on 1 lUl January 2008 as the General President of the SLAAS for [ 
I 2008. He was also nominated to serve on the ICSU Committee of the NSF as an expert scientist on Environment. '
I He is also the Chairman of Sri Lanka Accreditation Board for Conformity Assessment (SLAB). I
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