Experiment No.5 | P
Heat of solution of Potassium nitrate in water

Principle

Heat of solution of a solute is defined as the quantity of heat evolved of
absorbed when one mole of the solute is dissolved in a definite quantity of '#

the solvent.
n

A-known weight of finely powdered Potassium nitrate is quickly
dissolved in a known amount of water taken in a calorimeter of known watel’y
equivalent. The temperature falls down which is accurately measured using
a Beckmann thermometer. From this, the quantity of heat absorbed bY
dissolving one gram molecular mass of Potassium nitrate in a particula’
quantity of water is calculated. -,



procedure

ralculation

Water equivalent of the Calorimeter = Wg

Initial temp. of water = toC
4
Final temperature of solution = t°C
Lowering of temperature = (t, -t,)°C
Mass of water taken = 400g
Mass of KNO, taken = ag
Molecular mass of KNO, = 1011
Healt absorbed by 1gram - (400 + W) (t.-t,) x 101.1 cals
Molecular mass of KNO, = a
Healt of solution of KNO, = [(400 + W) (t,-t,)] x 101.1 cals

in 400ml of water a

Ue: The same method can be used to determine the heat of solution of NH,CI.
e sajts should be taken in a finely powdered state since, the accuracy of thg

*thog depends a lot on the rapidity of the dissolution of the solute.
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orimeter. In such a case it

servesasa cal s k1
is not practicable to obtain the water equivalent, by multiplying mass and
specific heat of the material of the vessel but,. the water equwa:;etant.:;‘alue
can be found for such part of the vessel which IS usually in contactwi the

reacting system.

The water equivale
amount of heat to the systema

it produces. Equal volumes'are u
the calorimeter in contact with the sys

practical purposes, a glass beaker

beaker iS found out by supplying a known
nd determining the rise of temperature, which
sed as far as possible SO that the area of

tem does not change.

nt of a glass

To determine the water equivalent
of this calorimeter, take 50 ml of cold J
water in a beaker and keep it in @ il 25 ARSI
thermos flask. Note down the Hotwater | M9 tme
temperature after every one minute for
5 minutes. Let it be t,°C. In another
beaker heat 50 ml of waterto t °C. Add
this water to the beaker in the thermos
flask. Stirr and note down its
temperature after every oné minute with
a stop clock. Calculate the final Time (minut '
temperature t°C from the plot of temp. Iniesi—
versus time as in the figure
extrapolating it backward.
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-alculation

The water equivalent of the calorimeter W can be calculated as follows:

Heat lost by hot water e Heat gained by cold water
| and calorimeter
i.e. m,x s(t,t) = m, xs(tt)+ (Wt-t)
m, = Mass of cold water
m, = Mass of hot water
W = Water equivlent of the calorimeter
s = Specific heat of water
Forwater, S = 1 '
m,(t,-) = m )+ Wtt)
rvater Equivalent of the Calorimeter, W = m,(t,-t) - m,(t-t,)
tesult: | _ |
The water equnvalent of calonmeter = .

ts value can be expressed as the number af grams of water which have the same
reat capaclty as the calorlmeter - _



