Science in Action — Chemistry
January 29 - 30, 2011

DEMONSTRATION OF CHEMI
LUMINESCENCE TO TRACK BLOOD
STAINS

AIM: TO DEMONSTRATE THE
APPLICATION OF CHEMI
LUMINESCENCE TO TRACK BLOOD
STAINS

Principle: Spraying luminol on the washed
blood stains causes luminescence in
darkness, which are otherwise not visible to
the naked eye.

Materials required: 3-
aminophthalhydrozide, Sodium Carbonate,
Sodium per borate, Sprayer, Washed blood
stained cloth piece, Black box with a view
window and a provision for spraying
chemical solution,

Procedure: Prepare 100 ml solution with
0.1 gm of 3- Aminopthalhydrazide and 5 gm
of sodium carbonate. At the time of
spraying, add 0.7 gm of sodium per borate.
Mix thoroughly and spray this solution on
the area with invisible blood stains (Washed
cloth with stains) The area should be
covered with a black box with a view
window and a provision for spraying
chemical solution

(This  experiment  demonstrates  the
application of chemistry. This procedure
has  been  obtained from  Forensic
Laboratory, Bangalore)
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CORROSION PROTECTION BY
SACRIFICIAL ANODE

AIM: TO DEMONSTRATE THE
PRINCIPLE OF CORROSION
PROTECTION BY  SACRIFICIAL
ANODE

Principle: A sacrificial anode is a positive
electrode that is attached to a metal object to
protect the object from corrosion. The more
active metal which is the anode is sacrificed
to protect the less active metal that is the
cathode.

Materials required: zinc, aluminum
/magnesium plate as anode, a metal plate to
be protected as cathode, DC power source,
Connecting wires, Ammeter and an
electrolyte.

Procedure: Connections are made as
shown.

Observation: You will observe that cathode
will be protected and anode will get
corroded and thus sacrifice itself for saving
a cathode plate
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DEMONSTRATION OF THE DRY
CLEANING PROCESS IN A
LABORATORY ENVIRONMENT

AIM: TO DEMONSTRATE THE DRY
CLEANING PROCESS.

Principle: The reaction between the dry
cleaning chemical, perc, or carbon-tetra
chloride and the stains in a cloth which has
oil, or grease stains dissolves it and therefore
removes the stain.

Materials required: stained cloth (oil or
grease stains), a plastic container with a lid.

Procedure: The dry cleaning chemical,
perc, or carbon-tetra chloride, is put into a
closed container with the cloth which has
oil, or grease stains and shaken vigorously.
Different oil stains are taken and a
comparative study of which kind of stain
can be removed easily and which one is the
toughest will also be made.

Observation: It is observed that the stains
start disappearing faintly with the rotation of
the container. Observation of the time taken
for each type of stain will also be tabulated
and a relative comparison will be done.

Inference: It is therefore understood that the
stains are removed by the action of the dry-
cleaning chemical on the stain when it is
rotated vigorously. However, this is done in
a laboratory environment and the actual
machines used in the dry cleaning industry
have much higher rpm (rotations-per-
minute) and hence the stains are effectively
removed.
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DEMONSTRATION OF Le CHATELIER’S
PRINCIPLE IN A LABORATORY

Aim: To demonstrate Le Chatelier’s
principle by increasing and decreasing the
concentration of H+ ions in a reaction at
equilibrium and observing the shift in the
direction of the reaction ie., either favoring
product or reactant formation.

Principle: If a stress is applied to a reaction
at equilibrium, the reaction will shift to
offset the stress applied. The addition of
hydrogen ions or hydroxide ions constitutes
a stress, as does the removal of either ion,
and so it can be expected that the above
equilibrium will shift in response to
concentration changes in these ions.

Materials required: Spot plates, Eye
droppers, 0.1M potassium dichromate, 0.1
M Potassium chromate, 1M Sodium
Hydroxide, 1M hydrochloric acid

Procedure: Record the color of 0.1M
potassium dichromate solution. Place 10
drops of this solution into a well in a spot
plate. Add 1M sodium hydroxide. Record
the color change. Add 1M of hydrochloric
acid, drop by drop to this spot plate until a
change is noted.

Observation: The color of the solution in
the spot plate originally was orange, then it
changed to yellow and finally after
hydrochloric acid was added it changed to
orange.

Inference: If a system is in equilibrium and
something is changed so that it is no longer
at equilibrium, the system will respond in
and effort to counteract that change. If more
reactant is added, the equilibrium will shift
forward in order to consume some of the
extra reactant resulting in more products. If
some of the product is removed from the
system, the equilibrium will shift forward to
produce more of that product. The
equilibrium can be shifted reverse by either
adding product to or removing reactant from
the system.
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IDENTIFICATION OF BLOOD STAINS
AND FINGER PRINTS

AIM: TO DEMONSTRATE THE
IDENTIFICATION OF BLOOD STAINS
IN A WASHED CLOTH WITH STAINS

Principle: This is colour test based on the
observation that blood haemoglobin
possesses peroxidase activity. Peroxidases
are enzymes that accelerate oxidation of
several organic compounds.

Materials required: Benzidine, Glacial
Acetic acid, 3% Hydrogen peroxide,
Distilled water, Aluminium powder, Hand
brush, Beaker or glass.

Procedure: Solution containing 7.5 gm of
benzedine, 285 ml of distilled water and 65
ml of glacial acetic acid is prepared and
taken in a dropper bottle. In another dropper
bottle, 10 ml of hydrogen peroxide is taken.
A cutting or swabbed portion of the stain I
placed on a filter paper. A drop of benzidine
solution is placed on the stain followed by a
drop of hydrogen peroxide. An immediately
a blue green colour is a positive indication
of haemoglobin (Peroxidase activity) Gently
brush the suspected surface and spread
aluminium powder. After a couple of
minutes, you can observe the finger prints
by a convex lens ((This experiment
demonstrates the application of chemistry.
This procedure has been taken from
Forensic Laboratory, Bangalore)
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COKE-MENTOS FIZZ

Aim: TO DEMONSTRATE THE
EFFECT OF ROUGHNESS OF
SURFACE ON NUCLEATION OF
BUBBLES

Materials Required: Diet Coke and Fruit
Mentos

Procedure: A single mentos (mint - no
flavour) is dropped into a bottle of diet coke.
An amazing eruption of coke is seen within
2 - 3 seconds.

Reason: The reason for this spectacular
effect is not fully understood. It is possible
that potassium benzoate and aspartame are
the key ingredients in the Diet Coke-Mentos
reaction. The rough surface of the mentos
seem to act as nucleation sites for the
formation of bubbles of carbon dioxide in
the bottle. The entire reaction takes place
rapidly, developing high pressure to propel
the gas and the bubbles to large heights.
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GOLDEN DELIGHT

Aim: TO DEMONSTRATE DOUBLE
DISPLACEMENT REACTION

Materials Required: Potassium Iodide
(KI), Lead Nitrate [ Pb(NO3;),] - solution,
test tubes, beaker, hot water and test tube
holder

Procedure: Mix KI solution with an
equimolar solution of Pb(NOs;), . Take the
precipitate formed and dissolve it in hot
water. Let it slowly cool.

Observation: Golden sprangles of lead
iodide is formed.

Reaction: Pb(NO3), + KI --[] Pb L, +
KNO;
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FEELING FLUORESCENCE
Aim: To prepare a fluorescent dye

Materials Required: Aniline, Dilute HCI,
ice-cold water, NaNO,, water, resorcinol
and 5% NaOH

Procedure: Take 25 ml of dilute
hydrochloric acid and add 8-10cc of aniline
and cool it to zero degrees Celsius.
Separately take 8-10g of NaNO, and
dissolve it in 10 cc of water and cool. Add
this to the earlier mixture. Take 5-8g of
resorcinol and add 20cc of 5 % NaOH. Cool
this also. Mix the two solutions. A green
fluorescent dye results
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CHEMICAL CLOCK REACTION

AIM: TO DEMONSTRATE
CHEMICAL KINETICS (FACTORS
AFFECTING THE RATE OF A
REACTION)

Materials Required: Potassium Iodide,
sodium thiosulphate, hydrochloric acid,
hydrogen peroxide, starch solution, water,
stop clock, beakers and measuring flask.

Procedure: Add 4ml of potassium iodide,
3ml of hydrochloric acid, 2ml of water, 8 ml
of hydrogen peroxide, 4 ml of sodium
thiosulphate and 4-5 drops of starch solution
in the order mentioned.

Observation: To begin with, the solutions
mixed are colourless, but after a short time
delay, the liquid suddenly turns to a shade of
dark blue. To begin with,

H)Ox(aq) + 31(aq) + 2 H — I, +
2 H,O. This is a slow reaction.

In the second, fast reaction, tri-
iodide is reconverted to iodide by
the thiosulfate.

L (aq) + 2 S$,0:°(aq) — 3 I'(aq)
+ 5406”7 (aq)

Explore Further: Anything that accelerates
the first reaction will shorten the time until
the solution changes color. Decreasing the
pH or increasing the concentration of iodide
or hydrogen peroxide will shorten the time.
Adding more thiosulfate will have the
opposite effect; it will take longer for the
blue color to appear.
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SLIMY LAZY SLIME

AIM: TO DEMONSTRATE THE
PROCESS OF MAKING A SLIME
USING POLYVINYL ACETATE

Materials Required: Borax powder, water,
120 ml of glue (Elmer’s White Glue works
well) teaspoon, bowl, measuring cup, food
coloring (optional)

Procedure: Pour the glue into the jar. Add
water and food coloring, if preferred. In a
separate container, mix about 250 ml of
water and one teaspoon of borax powder.
Slowly stir the glue mixture into the bowl of
borax solution. Place the slime that forms
into your hands and kneed it until it feels
dry. The slime is ready

Reaction: The polyvinyl acetate molecules
bond with borax molecules to form long
chain polymer to start with. Slowly the
chain gets tangled and becomes viscous

Uses: This kind of slime is used for a variety
of purposes such as making glue, as a stain
remover, for texturing walls...

Structure of polyvinyl alcohol PVA with
boron crosslinks
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SUPERCOOLING

AIM: TO DEMONSTRATE THE
SUPERCOOLING THROUGH
SOLIDIFICATION OF ‘HOT ICE’

Materials Required: Sodium acetate
anhydrate, watch glass, beaker, glass rod
and Bunsen burner

Procedure: Sodium acetate trihydrate is
popularly known as Hot Ice. It is a
crystalline solid with a melting point of 58
degrees Celsius. Fill a beaker with 150 ml of
distilled water. Boil it. Slowly add 225 g of
anhydrous Sodium Acetate into the boiling
water while stirring with a glass rod. A
white crust forms on the surface. Then, stop
heating. Cover the beaker with a watch glass
and cool it in cold water. Add a small piece
of sodium acetate anhydrous to the beaker.
Immediately the liquid freezes. This is
slightly exothermic, hence the name ‘Hot
Ice’
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CHEMICAL CHAMELEON

AIM: TO DEMONSTRATE THE
DEPENDENCE OF COLOUR OF AN
ION ON ITS VALENCY

Materials Required: Dilute sodium
hydroxide, potassium permanganate
solution, sugar and three conical flasks

Procedure: First, dissolve the sugar in
water. Add dilute sodium hydroxide slowly
to the sugar solution and shake it well.
Prepare a  solution of  potassium
permanganate and add this to the latter
solution and observe the change in colour.

Reaction: The colour of the solution
depends on the oxidation state of
manganese. It changes from Mn*’ to Mn*®,
Mn**and Mn*? in the alkaline medium. This
causes the colour to change from Prussian
blue to green to orange.
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ECO-FRIENDLY PLASTIC

AIM: TO PREPARE A
BIODEGRADABLE PLASTIC

Materials Required: water, filtered from
boiled rice (Starch), glycerine, vinegar, food
colour, water, pan and spoon

Procedure: Take 10 ml of starch water and
add 60 ml of cold water, 5 ml each of
vinegar and glycerine and a few drops of
food colouring to it. Heat the mixture over a
low flame with constant stirring. After a
while, a sticky material results which is put
into a mould and left to dry for a day. The
dried product is plastic that is biodegradable,
hence eco-friendly. This plastic decomposes
in  natural aerobic and  anaerobic
environments.
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ELECTROCHEMICAL REACTION

AIM: TO DEMONSTRATE
ELECTROCHEMICAL DEPOSITION
OF METALS

Materials Required: Copper coin, zinc,
sodium hydroxide, beaker, water, spirit lamp

Procedure: Take a small quantity of zinc in
sodium hydroxide solution. Heat the
solution over a spirit lamp. Dip the copper
coin into this hot solution using tongs. On
removing the copper coin appears silvery.
Now heat the silvery coin directly over the
flame and it turns into ‘gold’ in appearance.

Reason: In this reaction, zinc dissolves in
the hot concentrated sodium hydroxide
solution to form sodium zincate, commonly
written as Na2ZnO2 or, as obtained in solid
form from concentrated solutions,
NaZn(OH);. As an ionic equation this

can be written:

7Zn +2 OH™ — Zn0O,> + H,

When the copper coin is added to the
solution, an electrochemical couple formed
by the copper-zinc contact causes the zincate
ion to migrate to the copper surface where it
is decomposed and reduced to metallic zinc
by hydrogen which forms a coating on the
token. The resulting coin will be silver in
color due to a coating of zinc on its surface.
When the coin is heated, the zinc diffuses
into the copper to form a layer of the alloy
brass, which results in the gold color.
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MAGIC COLOURED MILK

Materials required: 2% whole milk, food
colour, diswash liquid soap, cotton swab,
plate

Procedure: Pour some milk into the plate
and add a few drops of food colour to it. Dip
the cotton swab into the liquid soap and
gently touch the surface of milk. The food
colouring particles immediately move away
from the point of contact.

Reason: When we introduce detergent to the
milk, several things happen at once. The
detergent lowers the surface tension of the
liquid setting the food coloring into motion.
It reacts with the protein in the milk, altering
the shape of those molecules and setting
them in motion. The reaction between the
detergent and the fat forms micelles, which
push the food colouring pigments around.
Eventually equilibrium is reached, but the
swirling of the colors continues for some
time before stopping.
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BLUE BOTTLE REACTION

AIM: TO DEMONSTRATE RED-OX
REACTION

Materials Required: sodium hydroxide, or
potassium hydroxide, Glucose (dextrose)
and methylene Blue, conical flask, a beaker
and a rubber stopper

Procedure: Add about 8 gram of potassium
hydroxide or 6 gram of sodium hydroxide to
about 300 ml of water in a conical flask
fitted with stopper. Add 10 gram of glucose
and 5 ml of methylene blue solution to this
solution. The resulting blue solution turns
colourless in about a minute. On shaking the
flask vigourously, the solution turns blue
again. On standing the flask the solution
becomes colourless once again.

Reason: Glucose reduces methylene blue to
a colourless form in an alkaline medium.
Shaking the mixture makes it dissolve more
oxygen and this causes oxidation of the
colourless form to the blue one.

Further Exploration: Use redox indicators
other than methylene blue. For example,
indigo caramine, resazurin or
phenosafranine. Observe the colours formed
in each case.
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INVISIBLE INK

AIM: TO SHOW THE THERMAL
DECOMPOSITION OF
BICARBONATE

Materials Required: baking soda, paper,
water, paint brush, a candle

Procedure: Mix equal parts of water and
baking soda. Use a paintbrush to write a
message on white paper, using the baking
soda solution as 'ink'. Allow the ink to dry.
The message is not readable. Hold the
paper up to a heat source, such as a light
bulb or a candle flame. The baking soda
will cause the writing in the paper to turn
brown. This is because, sodium bicarbonate
turns to sodium carbonate on heating. On
further heating, it turns into sodium oxide.
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COLLOIDAL GOLD

AIM: TO DEMONSTRATE TYNDALL
EFFECT IN A COLLOIDAL
SOLUTION OF GOLD

Materials Required: Auric Chloride
solution, citrate solution, distilled water, hot
plate or immersion heater, stirrer, fireproof
glass beaker, thermometer and Laser pointer

Procedure: Add 0.5 ml of auric chloride
solution to 28 ml of distilled water. Heat the
solution to 100 degrees Celsius. Once the
solution begins to bubble, add 1.5 ml of
citrate solution as quickly as possible,
stirring vigorously. The red colour of auric
chloride solution intensifies and becomes
deep red. The gold particles can be detected
through Tyndall effect. Laser light scattered
by the colloidal particles is clearly visible.
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CHALK CHROMATOGRAPHY

AIM: TO DEMONSTRATE
SEPARATION OF PIGMENTS

Materials Required: Chalk, alcohol, black
ink, small jar and plastic wrap

Procedure: Apply black ink, in the form of
aring, to a piece of chalk about one cm from
the broad end of the chalk. Pour about ¥2 cm
deep of alcohol in a small jar and place the
chalk such that the ring of ink is above the
alcohol surface. Seal the jar. Various colours
that make up the black ink can be seen rising
up the chalk.

Reason: The particles of carried up by
alcohol which rises like oil in a wick, due to
capillary action. Black ink is made up of
different pigments of different molecular
masses. Hence they move up at different
speeds and get separated. This method of
separation is Chromatography.
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‘CLOUD’

AIM: TO DEMONSTRATE THE
DECOMPOSITION OF HYDROGEN
PEROXIDE

Materials Required: hydrogen peroxide
and potassium iodide and tea bag

Procedure: Take a large opaque bottle with
a stopper to fit it. Add 30ml of peroxide into
it. Remove tea powder from a tea bag and
refill it with Y% table spoon of solid
potassium iodide. Tie the tea bag securely
with a string. Place it inside the bottle while
holding the string outside. As soon as you
allow the tea bag to fall into the peroxide
inside the bottle, an exothermic reaction
takes place and a lot of oxygen and water
vapour is released which forms an
impressive ‘cloud’ as it leaves the bottle.
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SALINE-O-METER

AIM: TO MEASURE THE
CONCENTRATION OF SALT
SOLUTION BY MEASURING
ELECTRICAL RESISTANCE OF THE
SOLUTION

Materials Required: a plastic container
with holes drilled on the lid, electrodes,
wires DC source and multimeter

Calibration: The saline-o-meter is first
calibrated by making resistance
measurements on saline water of different
concentrations. A graph of resistance against
salt concentration is plotted.

To measure the amount of salt dissolved in
the unknown solution, the resistance of this
solution is determined. From the above
graph, the salinity concentration can be
found out.
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NON-BURNING MONEY

AIM: TO SHOW THAT A PIECE OF
PAPER BURNS ONLY ABOVE ITS
IGNITION TEMPERATURE

Materials Required: Alcohol, water,
‘currency note’ (Paper will do)

Procedure: Take a mixture comprising 25
ml of each of ethyl alcohol and water. Soak
a piece of paper in this mixture and light it
up. Burning flame is clearly visible but the
piece of paper remains unburnt!

Reason: The ignition temperature of alcohol
is less than that of paper. So, it catches fire
immediately. As long as it burns, the heat is
used up in raising the temperature of water.
Hence, the piece of paper never reaches its
ignition temperature until all the water has
evaporated.
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DECOLORIZATION OF IODINE
AIM: TO DECOLORIZE I0DINE

Materials Required: Tincture of iodine,
match sticks, wire, Jam bottle

Procedure: Take some water in a bottle.
Add a few drops of tincture of iodine and
mix it well. Stick a few match sticks to a
wire and lower it into the bottle after
lighting them up. Make sure that the sticks
do not touch the solution. Immediately close
the bottle and shake it. The brown colour of
the solution would have gone.

Reason: This happens because the match
heads contain sulphur which on burning
produce sulphur dioxide. This forms
sulphurous acid with water which is a
reducing agent, which is colourless. The
brown colour of the solution is seen in
oxidized form only.
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CHEMOELECTRIC WRITING

AIM: TO
ELECTROLYSIS

DEMONSTRATE

Materials Required: Starch solution,
potassium iodide solution, a metal plate, 6V
DC power supply, a metal probe

Procedure: Prepare a very dilute solution
of potassium iodide. Also prepare a dilute
solution of starch in warm water. Mix the
two solutions. Soak a sheet of paper in this
mixture and place it over the plate. Now,
make the electric connections as shown in
the diagram. Write out a message on the
sheet of paper.

Observation: The message appears in Blue-
black letters.

Reason: The DC supply electrolyses
potassium iodide liberating iodine that reacts
with starch to produce the familiar blue-
black complex.
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