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Endothermic and Exothermic Reactions

Description: An endothermic reaction lowers temperature in flask so that the flask will freeze and stick to a wet piece of wood.  An endothermic reaction is used in drug store instant cold pack.  An exothermic reaction in a Styrofoam cup will significantly raise the temperature in the cup.   
Concept: Some chemical reactions absorb heat from the surroundings, resulting in a cooling of the surroundings (Endothermic Reactions).  Some chemical reactions evolve heat, resulting in a warming of the surroundings (Exothermic Reactions).

Materials:

Endothermic:

· 16 grams Ammonium Thiocyanate 100 mL beaker

· 32 grams Barium Hydroxide in 1 L round bottomed flask

Funnel
· Flat, thin piece of wood (about 6 in. x 12 in. x .5 in) moistened with water

· Instant cold pack from drug store (optional; Thera-Med brand instant cold packs available at OSCO)

Exothermic:

· 20 mL of  concentrated Sulfuric Acid in a graduated cylinder

· 50 mL of water in a beaker

· Styrofoam cup

· Stir bar

· Stirring plate

· Overhead digital thermometer

Safety:  
Barium is poisonous and ammonia is a severe irritant. Endothermic reaction can be cold enough to cause frost bite.  Concentrated sulfuric acid is extremely corrosive.  Exothermic reaction can be violent.  Wear safety goggles and disposable gloves.  Use a insulated glove for the endothermic reaction.  For the exothermic reaction, add acid to water slowly.

Procedure:

Endothermic:  

Optional:  Ask students to pass the un-squeezed room temperature cold packs around class.  Then ask students to squeeze the packs to activate the endothermic reaction.  Continue to pass the now cold, cold pack around.

Using the funnel, add the ammonium thiocyanate into the flask containing the barium hydroxide.  Stir chemicals together by twirling them in the flask.  The two solids will gradually react as follows:

Ba(OH2) . 8 H2O (s)  +  2 NH4SCN (s)  =   Ba(SCN) (aq)  + 2 NH3 (aq)  + 10 H2O

When the solids become liquid, set the flask on a moist piece of wood.  Hold until the water freezes and flask sticks to wood.  Lift the flask to show its hold on the wood.


Exothermic:  
Put stir bar in Styrofoam cup and set on stir plate.  Add 50 mL of water into cup.  Turn on stir plate so that water is gently stirring.  Take initial temperature reading, displaying thermometer reading on the overhead.  Have someone take note of the initial temperature.  SLOWLY add ACID  TO WATER.  Take temperature again.  Typical temperature change will be from around 22o C to 93o C.

The equation for this reaction is:

H2O (l) + H2SO4 (aq) = H2O (l) + H2SO4 (aq) (diluted)

The amount of heat in Joules can be calculated as follows:

q =  specific heat of water x  grams of water x change in temperature


specific heat of water = 4.18 J /(g oC)

grams of water = 50.


change in temperature = final temperature - initial temperature 

There are 4.184 Joules in one calorie.

Clean Up:


Barium is a toxic metal and must be disposed of by EH&S.  Collect the chemicals from the endothermic reaction in a waste bottle, label the waste tag, and take to EH&S collection site.  


The sulfuric acid solution can be neutralized with NaOH and washed down the drain.

Notes:  

Used in C105, S105, and C106.

In C105 Prof. Davidson also does a neutralization reaction with 6 M NaOH and 6 M HCl for another exothermic reaction.

Instant cold pack contains ammonium nitrate and water.

Another fun exothermic reaction is the Genie in the Bottle(demo #13-4)
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