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Determination the Heat of Solution (Heat of Solubility) Using the Calorimetric Method
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Introduction: dadia

Accompanying all chemical and physical changes is a transfer of heat (energy); heat may be either
evolved (exothermic) or absorbed (endothermic). A calorimeter is the laboratory apparatus that is used
to measure the quantity and direction of heat flow accompanying a chemical or physical change. The
calorimeter is well-insulated so that, ideally, no heat enters or leaves the calorimeter from the
surroundings. For this reason, any heat liberated by the reaction or process being studied must be picked
up by the calorimeter and other substances in the calorimeter. The heat change in chemical reactions is
quantitatively expressed as the enthalpy (or heat) of reaction, (AH), at constant pressure. AH value is
negative (-) for all exothermic reactions and positive (+) for all endothermic reactions.
P81 (5 e e 58 sl (5l al) Auan 5 (5l ) Rt L5l 5585 (A8 5yl O il 3 sl Syl g il
Vg Al Talil o gl (ha din gz A3 5F ) 551 5al JA Y Casmy K e mamall sl ) 5] Ailansl) il onlmall 5 51 ) 35 sl e (bl

(] anly UaS AilaaSll e Wil 8 (o)l pal) il e yaed Al pal) A dlea) S Jolail (e Bnvia 551 a5l 408 52 s sl 5 AY) M sl 5 jeanall Gatian o ang il
,zji);ﬂ'%..aLAl \';)\)LGLSAX\@AL‘(+) “4__3;5.453)\);“3.\)1.&5\ L_!\)\CLQ.J‘@AAS(—) e AH:&AJSU)SE Ll laris die 5AH)) Jeladl) (3)\); j\)

Thermometer

o

Cardboard Cowver

—}—_

Mested
Styrofoam
Cups

Fig. 1 Example of the calorimeter device in the chemistry lab.



Factors effect on the enthalpy amount: SN s ginall A o Jal ) L

1.  Temperature. 3l ds

2. Nature of the solvent and solute Il 5 ) dxla

3. Relative quantity between the solvent and solute. Il 5 udall (s Aganil) 4pasl)
Experiment: 4n0

In this experiment, you will measure the temperature change that is absorbed or released by a known
mass of water when a salt dissolved. (When salts dissolve, there is a breakdown of the crystal
structure and interaction of the ions with the water molecules). After that, you will determine

enthalpy (heat) of solution and recognize whether the dissolution process is endothermic or exothermic.
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Chemical Equation: Ailast) Adalaal)

KNO; - K+ + NO;

KOH -» Kt + OH-

Materials and Equipment’s: Cilanal) g 3) gall
Potassium Nitrate Salt (KNO3), Potassium Hydroxide Salt (KOH), Dissolved Water, weighing paper,

Electrical Balance, Thermometer, Calorimeter,



Procedure: )2l

1. Prepare the salt. On weighing paper, measure about 4.0 g of the KNO3 salt and record it on the
report table.

2. Place 40.0 mL of dissolved water, using the graduated cylinder, inside the calorimeter.

3. Measure the temperature of the water using the thermometer and record the rustle on the report
table as the initial temperature 7;.

4. Carefully add the balanced KNOj salt (do not spill) to the calorimeter and mix it gently using
glass rod until it is completely dissolved.

5. Measure the temperature of the solution and record it on the report table as the final temperature
Ty

6. Repeat the same steps using KOH salt.

7. Clean out equipment’s and return them back to the shelves.

8. Make the calculations and answer the questions on the lab report.

Comparing result: ) 45 ks

If heat is released when the solute dissolves, temperature of solution increases, reaction is

exothermic, and AH is negative.
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solute + solvent — solution AH = -

If heat is absorbed when the solute dissolves, temperature of solution decreases, reaction is
endothermic, and AH is positive.
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solute + solvent — solution AH =+



Calculations: Clbalf

1.

Calculate the changing of the temperature AT using equation (1):
AT =Tf—T: (°C) Eq. (1)
Calculate the amount of heat observed as a result of the solubility of salt using equation (2):
q = —(mXCpxAT) @) Eq.Q)

Where m: the mass of water and Cp: the specific heat of water, which equals to 4.18 J /g °C.

Calculate the number moles for the salt using equation (3):
n—=w
o (mol) Eq.@3)

Where w: the mass of the salt in gram (g) and M.w: the molecular weight of the salt in gram per mole (g/mol)

o The molecular weight of KNOs= 101 g/mol.
o The molecular weight of KOH=56 g/mol.

Calculate the heat of solution for every mole of the salt using equation (4):

AH =4 /mol) Eq.(4)



Lab Report

Data:
Saltname | ]
Mass of salt (g)
Volume of water (ml)
Initial temperature of water 7; (°C)
Final temperature of solution 77 (°C)
Calculations:
1. Use Eq. (1) to calculate the changes
in the temperature
2. Use Eq. (2) to calculate the amount
of the energy absorbed (q)
3. Use Eq. (3) to calculate the moles
of the salt (n)
4. Use Eq. (4) to calculate the heat of
solution (AH)
Discussions:

Complete the reaction equation for the following dissolved salts:

KNO; —_—

KOH -

+

+

What kind of the reaction (exothermic or endothermic) for the following salts and why?

KNOs:

KOH:
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