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Applications of Microscale Technique in Modified Procedure of Volumetric Experiments
to Maintain Clean And Eco-Friendly Atmosphere In The Laboratory

Dr. Sanjay Vishnu Pore

Associate Professor and Head, Department of Chemistry

Bharati Vidyapeeth’s

Matoshri Bayabai Shripatrao Kadam Kanya Mahavidyalaya, Kadegaon
Dist Sangli (M.S.) India.

Abstract:

Now, due to increasing demand for optional as well as special or principle level in academic institutions,
Chemistry Laboratories in academic institutions consume large amounts of chemicals, The cver rising cost of chemicals
is adversely affecting the practical exercises. The fumes and gases evolved during chemical reactions are threatening the
environment. The awareness of eco- friendly experiments is becoming a global phenomenon. So efforts are taken in this
study to minimize the consumption of chemicaf.v and jcé?i'ng down the size of the glass wares to reduce the alinGspheiic
pollution which will help to maintain clean and eco-friendly atmosphere in the 1zsoratery as well a5 in the college
campus. The study was under taken especially for the volumetric experiments using micro scale technique without any
conceptual deviation of the principle of experiments in chemistry, It is found that students understood the practical better
and developed a better skill of volumetric analysis. The time required for the experiment was also short. Where volumes
of solution were used in multiples of 10 or 100, we use them on Sew ml. Seale. This has reduced the expenditure on
chemicals to a great extent. The apﬁ?rqtﬁé used are of smaller size. The }ediﬁiéjué&:ﬂave time, energy of a student while

Dperforming the experiments,clso offers eccnomy of fuel and g dion hazards,
Keywords: volumetric analysis, micro scale technique, ollution, economy.

Introduction: S

Since establishment of various universities and_'_c_ollé_ggs;cspeéialiy for science faculty if we plot the
graph, years verses chemistry student strength for UG & PG for years together, there is a great increase in the
student strength of chemistry in comparison with. the 'pghe'r, subjects in University and Colleges. The reason
behind it is there is a more probality of placement in Campus interviews, Chances of employment in various
industrial and research centers and academic institutions also. Chemistry has always been an experimental
science. Traditionally teaching of chemistry in_..scho_ols, colleges and universities has been associated with
coiifiiiiation of theory by practical. However, Performing practical has been always more difficult than
learning or teaching of Chemistry. So there is a more economical burdon on universities and colleges to co-up
with the requirement of chemicals and glasswares as per the strength of the students and provide the
necessary facilities in the laboratory.

Now, Laboratories in academic institutions consume large amounts of chemicals. The ever rising cost
of chemicals is adversely affecting the practical exercises. The fumes and gases evolved during chemical
reactions are threatening the environment. The awareness of eco- friendly experiments is becoming a global
phenomenon.

So it is necessary to use alternative technique in which the laboratory chemicals be used at a minimal
level without affecting the skill and understanding of a student performing the practical. The conventional
methods use large scale quantities for the experiments. This seems to be out of date in the present time and
needs a drastic revision. Some institutions in U. S. A have taken cognizance of this situation. A few books
have appeared in the market which have suggested the experiments on smaller scale of apparatus and
chemicals. But nothing much appears to have been done in our education system.
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Material and Method:

All the chemicals were used was pure and Glassware was calibrated. We have adopted a scheme of
using micro scale technique in volumetric experiments in the Chemistry practical. This has been done without
any conceptual deviation of the principle of experiments in chemistry. Where volumes of solution were used
in multiples of 10 or 100, we used it on few ml. Scale. The apparatus used is of smaller size.

Our Initiative: Our initiative in scaling down the quantities began as a curiosity. We tried this experiment on
a group of 25 students of B.Sc, who have taken Chemistry as the principle subject.

Experimental Method: The volumetric experiment was performed with quantities 10 ml and using
concentration 0.05 N by using a micro burette. This method is called a two burette method.

Tow Burette Method (Double Burette Method): we carried out a simple titration between HCI Solution
(approx 0.05 N) and NaOH solution (0.05 N) using phenolphthalein indicator. Let us say that we took HCI
Solution as a titer ( a solution with unknown concentration ) by burette 1 and NaCH sclutici as a iiiraie { a
solution with known concentration) by burette 2: We took 10 ml of 0.05 N HCI by burette 1 in a conical flask.
We added to it 3 to 4 drops of phenolphthalein-as an indicator Since the medium is an acidic, the solution
remained colorless. Then we added NaQH sc{utiqi‘l" drop Ly diop Dy Irom burette 2. At some stage the
indicator changes its colour i.e. the solution becoiues pink. We note this burettes To the pink solution in ihe
conical flask. Now week acid one ml HCI solution form burette 1. Smce the solution in the conical flask.
Becomes acidic, the indicator changes 1ts colour and the: salut; i ba,amca wwurless To the same solution,
without adding any indicator we added in a drop wise manner NaO__H by burette 2. At some stage, the
indicator changes its colour i.e. the solution became pink. We:noted this burette reading B2, To the pink
solution in the conical flask, we add one ml HCI solution from burstts. 1. Since thc solutivn in ihe conicai
flask is acidic, the indicator changes its color and the solut;o;_l_ becomes coloriess. To the solution, without
adding any indicator we add in a drop wise manner NaOH solution by burette 2. At some stage, the indicator
changes its colour i.e. the solution becomes pink. We note this burette reading B3. In this manner, every time
we add one ml HCl so that the solution becomes, colourless and then add NaOH solution in a dropwise manner
till the solution becomes pink. We took at: lea‘ ', ﬁve burette _,,,dmgs Bl to BS. Thus the titration can get over

the conventional method.

Results:
Ohsprvahnn Table:

Titer-HCL (Approx 0.05N) Tltrant-NaOH(exact 0.05 N)
Indicator-phenolphthalein End Point- Colorless to pink
Equation -NaOH+HCL =NaCL+H20

" Titre Tirant | Titre Tirant -‘Titie Tirani Titre Tirant Titre Tirant
10ml [Blml |1lml [B2ml |12ml |Baml | 14m
Calculation: NlVl—N2V2

HCL=NaOH

1) N1*10=0.05*B1

2) N2*11=0.05*B2
3) N3*12=0.05*B3
4) N4*13=0.05*B4
5) N5*14=0.05*B5
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Thus ihe exact normality of HCI was found out. If we continue the titration to same 16 réadings lL.e. till 25 ml
- HCl is titrated, we can plot a graph of ml of NaOH added against ml of HCI taken. It will be a straight line.

HCL NaOH
NIVl = N2V2 OR V2/VI=NI/N2 since V2/v is known by graph ,N can
1 be found out, the result obtained by
Graphical method is much more accurate
Slope=V2/v than the result obtained by calculation.
MI Of NaOH
/ R
- Ml of HCL .

Further, if we want to reduce the volume of solution used  the titration. We can use a meroburette
and take an interval of 0.5 ml or less instead of 1.0 ml for pilot reading. For the exact reading, we add the
titrant solution drop by drop till we‘get,'t'_h;,c_ end point. ol e e -

This method can be appli'e:d'--t_q _all acid base ti
phenolphthalein, methyl orange and br othymol blug, This me:
iodometric titrations and other titrations where regeneration of indic i

It is know that, when we reduce the normality of the so ution, the pH range in which the indicator -
shows the colour change is reduced, there creating a éau'sg_ of error ﬁbwever, when we T‘i:dqu.' the normality
from 1 N to 0.1 N, the titration error is only 00.2 per cent and when we reduce the normality from 0.1 to 0.01
N, the titration error is only about 1 to 2 per cent, Similarly, when we reduce the volume of solution taken for
titration to less than ml, we create a cause of error in the result. However, the percentage error is much less.
These errors are within the practical limits-at students level, So looking at the advantages, the method can be
recommended at school and college level b s gy ek 0K AL

to 1’s<‘pt;ssi't-)]e.

Discussion: This method has following advantages”

1. No solution is sucked by mouth so the method is safe

2. Volume of solution required for the total titration is less
3. Indicator is added only at once.

4. Time required for the titration is less
5. The results obtained by this method are more accurate than those obtained by the conventional method.
6. This has reduced the expenditure on chemicals to a great extent.

Suggestion:

At present a titration is done by using a pipette, a burette and conical flask. It has been realized now
that taking solution by a pipette may prove to be dangerous. Sometimes the solution sucked by a pipette may
be corrosive or toxic or may be strong enough to damage parts of the body. Hence it is recommended that use
of a pipette for titration should be a banned wherever possible. Instead a burette may be used to take a fixed
volume of the solution, where high accuracy of titration reading is expected.
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We have tried to change the attitude of the teachers to look at these experiments in Chemistry. Where
volumes of solution were used in multiples of 10 or 100, we use them on few ml. Scale. This has reduced the
expenditure on chemicals to a great extent. The apparatus used is of smaller size. The scheme saves time
energy of a student while performing the experiments. The scheme also offers economy of fuel. It also
minimizes the pollution hazards. ‘

We invited the feedback from the students. Everybody was positive on the application part., They also
informed that they understood the practical better and developed a better skill of analysis. The time required
for the experiment was also short.

Acknowledgement: )
The author is very much thankful to principal of the college for providing necessary facilities during
the course of this work and student of B,Sc for their co-operation for experimental studied.
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Applications of Microscale Technique in Modified Procedure of Volumetric Experiments
to Maintain Clean And Eco-Friendly Atmosphere In The Laboratory

Dr. Sanjay Vishnu Pore

Associate Professor and Head, Department of Chemistry
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Abstract:

Now. due to increasing demand for optional as well as special or principle level in academic institutions,
Chemistry Laboratories in academic institutions consume large amounts of chemicals. The ever rising cost of chemicals
is adversely affecting the practical exercises. The Jumes and gases evolved during chemical reactions are threatening the
environment. The awareness of eco- friendly experiments is becoming a global phenomenon. So efforts are taken in this
study to minimize the consumption of chemicals and scaling down the size of the glass wares to reduce the atmospheric
pollution which will help to maintain clean and ecofriendly atmosphere in the laboratory as well as in the college
campus. The study was under taken especially Jfor the volumetric experiments using micro scale technigue without any
conceptual deviation of the principle of experiments in chemistry. It is found that students understood the practical better
and developed a better skill of volumetric analysis. The time required for the experiment was also short. Where volumes
of solution were used in multiples of 10 or 100, we use them on few ml. Scale. This has reduced the expenditure on
chemicals to a great extent. The apparatus used are of smaller size. The techniques save time, energy of a student while
performing the experiments, also offers economy of fuel and also minimize the pollution hazards.

Keywords: volumetric analysis, micro scale technique, cost, time, energy, pollution, economy.

Introduction:

Since establishment of various universities and colleges especially for science faculty if we plot the
graph, years verses chemistry student strength for UG & PG for years together, there is a great increase in the
student strength of chemistry in comparison with the other subjects in University and Colleges. The reason
behind it is there is a more probality of placement in Campus interviews, Chances of employment in various
industrial and research centers and academic institutions also. Chemistry has always been an experimental
science. Traditionally teaching of chemistry in schools, colleges and universities has been associated with
confirmation of theory by practical. However, Performing practical has been always more difficult than
learning or teaching of Chemistry. So there is a more economical burdon on universities and colleges to co-up
with the requirement of chemicals and glasswares as per the strength of the students and provide the
necessary facilities in the laboratory.

Now, Laboratories in academic institutions consume large amounts of chemicals. The ever rising cost
of chemicals is adversely affecting the practical exercises. The fumes and gases evolved during chemical
reactions are threatening the environment. The awareness of eco- friendly experiments is becoming a global
phenomenon.

So it is necessary to use alternative technique in which the laboratory chemicals be used at a minimal
level without affecting the skill and understanding of a student performing the practical. The conventional
methods use large scale quantities for the experiments. This seems to be out of date in the present time and
needs a drastic revision. Some institutions in U. S. A have taken cognizance of this situation. A few books
have appeared in the market which have suggested the experiments on smaller scale of apparatus and
chemicals. But nothing much appears to have been done in our education system.
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Material and Method:

All the chemicals were used was pure and Glassware was calibrated. We have adopted a scheme of
using micro scale technique in volumetric experiments in the Chemistry practical. This has been done without
any conceptual deviation of the principle of experiments in chemistry. Where volumes of solution were used
in multiples of 10 or 100, we used it on few ml. Scale. The apparatus used is of smaller size.

Our Initiative: Our initiative in scaling down the quantities began as a curiosity. We tried this experiment on
a group of 25 students of B.Sc, who have taken Chemistry as the principle subject.

Experimental Method: The volumetric experiment was performed with quantities 10 ml and using
concentration 0.05 N by using a micro burette. This method is called a two burette method.

Tow Burette Method (Doubie Burette Method): we carried out a simple titration between HCI Solution
(approx 0.05 N) and NaOH solution (0.05 N) using phenolphthalein indicator. Let us say that we took HCI
Solution as a titer ( a solution with unknown concentration ) by burette 1 and NaOH solution as a titrate (a
solution with known concentration) by burette 2. We took 10 ml of 0.05 N HCI by burette 1 in a conical flask.
We added to it 3 to 4 drops of phenolphthalein as an indicator Since the medium is an acidic, the solution
remained colorless. Then we added NaOH solution drop by drop by from burette 2. At some stage the
indicator changes its colour i.e. the solution becomes pink. We note this burettes To the pink solution in the
conicai flask. Now week acid one ml HCI solution form burette 1. Since the solution in the conical flask.
Becomes acidic, the indicator changes its colour and the solution becames colourless. To the same solution,
without adding any indicator we added in a drop wise manner NaOH solution by burette 2. At some stage, the
indicator changes its colour i.e. the solution became pink. We noted this burette reading B2, To the pink
solution in the conical flask, we add one ml HCI solution from burette, 1. Since the solution in the conical
flask is acidic, the indicator changes its color and the solution becomes colorless. To the solution, without
adding any indicator we add in a drop wise manner NaOH solution by burette 2. At some stage, the indicator
changes its colour i.e. the solution becomes pink. We note this burette reading B3. In this manner, every time
we add one ml HCI so that the solution becomes colourless and then add NaOH solution in a dropwise manner
till the solution becomes pink. We took at least five burette readings Bl to BS. Thus the titration can get over
by using 14 ml HCI and about 15ml NaOH as against the volume of 30 to 40 ml HC] and NaOH required by
the conventional method.

Results:
Observation Table:
Titration between 10 ml HCI (approx 0.05 N) and NaOH (exact 0.05N)

Titer-HCL (Approx 0.05N) Titrant-NaOH(exact 0.05 N)
Indicator-phenolphthalein End Point- Colorless to pink
Equation -NaOH+HCL =NaCL+H20

i_'Titre Tirant | Titre Tirant Titre Tirant Titre  Tirant Titre Tirant
% 10ml Blml 11ml B2ml 12ml B3ml 13ml B4ml] 14ml B5ml

Calculation: NIVI=N2V2
HCL=NaOH

1) N1*10=0.05*B1

2) N2*11=0.05*B2

3) N3*12=0.05*B3

4) N4*]3=0.05*B4

5) N5*14=0.05*B5
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 phenolphthalein, methyl orange an bromothymol blug, This meth

Thus the exact normality of HCI was found out. If we continue the titration to same 16 readings l.e. till 25 ml

- HCl is titrated, we can plot a graph of ml of NaOH added against ml of HCI taken. It will be a straight line.

HEL NaOH

NIVl = N2V2 OR V2/VI=NI/N2 since V2/v is known by graph ,N can

T be found out, the result obtained by

Graphical method is much more accurate
Slope=V2/v than the result obtained by calculation.
MI Of NaOH
/ L
Ml of HCL - - s

10

Further, if we want to reduce the volume of solution used f the titration. Wc can use a mcroburette

and take an interval of 0.5 ml or less instead of 1.0 ml for pilot r. «dlng For the exact ;gadmg, we add the
titrant solution drop by drop till we get the end point. i o i - %
‘This method can b_eu;"appljgd‘;;,.‘to all acid base_ftitrat

for redox tiirations,
iodometric titrations and other titrati ti  possible. e st

It is know that, when we i‘édi‘]q:c.‘:tﬁefnormalityf'- e sol the pH range in’ \}hl&h the indicator
shows the colour change is reduced, fhefé_,brf:ating a cause of erro - However, when we rqduce the normality
from 1 N to 0.1 N, the titration error is only 00.2 per cent and when we reduce the normality from 0.1 to 0.01
N, the titration error is only about 1 to 2 per cent, Similarly, when we reduce the volume of solution taken for
titration to less than ml, we create a cause of error in the result. However, the percentage error is much less.
These errors are within the practical limits-at students level, So looking at the advantages, the method can be

IShindicators  like
& ~
£,
1

recommended at school and college level. .. -

Discussion: This method has following advantages”

I. No solution is sucked by mouth so the method is safe

2. Volume of solution required for the total titration is less

3. Indicator is added only at once.

4. Time required for the titration is less

5. The results obtained by this method are more accurate than those obtained by the conventional method.
6. This has reduced the expenditure on chemicals to a great extent.

Suggestion:

At present a titration is done by using a pipette, a burette and conical flask. It has been realized now
that taking solution by a pipette may prove to be dangerous. Sometimes the solution sucked by a pipette may
be corrosive or toxic or may be strong enough to damage parts of the body. Hence it is recommended that use
of a pipette for titration should be a banned wherever possible. Instead a burette may be used to take a fixed
volume of the solution, where high accuracy of titration reading is expected.
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We have tried to change the attitude of the teachers to look at these experiments in Chemistry. Where
volumes of solution were used in multiples of 10 or 100, we use them on few ml. Scale. This has reduced the
expenditure on chemicals to a great extent. The apparatus used is of smaller size. The scheme saves time
energy of a student while performing the experiments. The scheme also offers economy of fuel. It also
minimizes the pollution hazards.

We invited the feedback from the students. Everybody was positive on the application part., They also
informed that they understood the practical better and developed a better skill of analysis. The time required
for the experiment was also short.
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