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Working with Chemical Reactions:
Where does the Energy go?



Energy comes in different forms.

Potential
energy

http://kidspressmagazine.com/science-for-kids/misc/misc/forms-energy.htmil


Presenter Notes
Presentation Notes
Energy comes in many forms. Kinetic energy is the energy in motion and potential energy is energy that is stored. Objects, like this butterfly, can have both at the same time! ��Kinetic energy of flight and the potential energy of its position in the air.


Molecules also have different types of energy.

Kinetic energy

Potential energy

http://kidspress

Chemical _—
energy
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magazine.com/science-for-kids/misc/misc/forms-energy.html


Presenter Notes
Presentation Notes
Molecules also have kinetic energy, they are never still (vibrations and rotations, stretching and bending). 
The bonds between atoms have potential energy. 
Thermal energy, or heat can be used to access this chemical energy by altering the motion of breaking the bonds.


Energy and human life

Chemical waste
- Carbon dioxide

Chemical energy
- Carbohydrates
- Fats

- Others rrency”

Heat

https://study.com/academy/lesson/how-the-sun-provides-energy-within-the-ecosystem.html



Presenter Notes
Presentation Notes
We are gathering and storing chemical energy when we eat food! We “burn” the calories in our food to keep warm and have the energy to run, jump, and play. 

https://study.com/academy/lesson/how-the-sun-provides-energy-within-the-ecosystem.html

- Energy is interconvertible.
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6C0, + 6H,0 - CsHy,0, + 60Ai f/\\ CyH1,04 = 2C,H 0 +CO,

Law of Conservation of Energy
The total quantity of energy in the universe is constant

http://kidspressmagazine.com/science-for-kids/misc/misc/forms-energy.htmil
http://www.alternative-energy-tutorials.com/energy-articles/ethanol-used-as-a-fuel.html


Presenter Notes
Presentation Notes
The total amount of energy in the universe is constant! Energy is, however, interconvertible. 
 
Plants take energy from the sun via photosynthesis. We can then turn plants like sugar cane into ethanol fuel to drive a car! During these reactions some energy is typically lost or gained in the form of heat. 
 
We have names for reactions that either gain or lose heat energy.
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Endothermic Processes:
Molecules moving faster,
temperature increasing as energy
(heat) enters the system. Heat
energy is PUT IN or gained from
the surroundings to drive the
process.

http://clipart-library.com/clipart/1568757.htm



Presenter Notes
Presentation Notes
Let’s consider a phase change, or a change from SOLID, TO LIQUID, TO A GAS. 
Going this direction these are ENDOTHERMIC processes. 
Heat has to ENTER the system for the change to occur.


http://clipart-library.com/clipart/1568757.htm

Exothermic Processes:
Molecules moving slower,
temperature decreasing as
energy (heat) exits the system.
Heat energy is PUT OUT or lost
to the surroundings to drive
the process.

http://clipart-library.com/clipart/1568757.htm



Presenter Notes
Presentation Notes
If we go from a GAS to a LIQUID to a SOLID, heat must EXIT the system. 
These are EXOTHERMIC processes.


http://clipart-library.com/clipart/1568757.htm

Both of these processes involve the system losing or giving off
heat to it’s surroundings. They are Exothermic.

Chemical change:

Combustion (Burning)

Physical change:

- /



Presenter Notes
Presentation Notes
Both combustion, or burning, and freezing are EXOTHERMIC processes. One is a chemical change and the other is a physical change. 



surroundings Melting From combustion
(burning)

These processes can be combined to drive changes in other
systems. Ask yourself: “Where does the energy go?”


Presenter Notes
Presentation Notes
We can use a chemical change like combustion that gives off heat to drive a physical change like melting that absorbs heat.  
Ice melts spontaneously because it is absorbing heat from the atmosphere around it. 
Always ask yourself “where does the energy go?” 


Scientists can use a variety of equipment to track and monitor
changes in a system during a chemical reaction.
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https://vernierscaliper.com/vernier-sensors-for-light-motion-temperature-sound-more-836.html



Presenter Notes
Presentation Notes
Chemists can use probes and sensors to track physical and chemical changes during reactions. 
�This is what we will do together today!

https://vernierscaliper.com/vernier-sensors-for-light-motion-temperature-sound-more-836.html

Decomposition reaction: AB 2> A + B

T8O - O.g™ N
@'\.@ oyve

2H,0, —» 2H,0 + 0,


Presenter Notes
Presentation Notes
The hydrogen peroxide immediately begins to decompose.  The decomposition reaction means a single compound breaks down into two or more compounds or elements. 


Start A

Finish


Presenter Notes
Presentation Notes
There is a certain amount of energy required for a reaction to occur called the activation energy. 
It can be thought of as a barrier to a chemical reaction, or a hurdle that must be crossed. If the barrier is high, few molecules have sufficient kinetic energy to collide and cross the barrier. Reactants with energy lower than activation energy cannot pass over the barrier at all. 
Imagine you are trying to push a giant ball from this starting point to the finish. It would be a difficult task! 



A catalyst
provides a lower
energy route for

the reaction to
occur

Start

\

Catalyst

Finish


Presenter Notes
Presentation Notes
A catalyst provides a lower energy route for the reaction to occur. 
The different route allows the bond rearrangements needed to convert reactants to products to take place more easily, with a lower energy input. It’s like using a ramp or a bridge to complete the task! 
So the presence of a catalyst allows a greater amount of the starting material to pick up sufficient energy to pass over the barrier and become a product. In this way the catalyst increases the rate of a reaction. It is important to note that the catalyst does not undergo any permanent change and it is not actually used up in the reaction.



Decomposition reaction: AB 2> A+ B
Neutralization reaction: The products, water

and a salt, are neutral
® O ‘Q

O
Q(l. Water
Sodium O I ® ®

Bicarbonate () D)
OO Salt oo
Acetic Acid (Sodium
(Vinagar) Acetate) Carbon dioxide gas

NaHCO, + HC,H,0, = NaC,H,0, + H,0 + CO,


Presenter Notes
Presentation Notes
This is also a decomposition reaction… and an acid base neutralization. The term neutralization comes from the fact that one product, water, is neutral, and the other, the salt, is often also neutral.


We are also forming a gas in this reaction. The solid sodium bicarbonate reacts with the liquid vinegar (acetic acid) and produces carbon dioxide gas. 



Energy is the capacity to do work.
Work = Force x Distance
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http://kidspressmagazine.com/science-for-kids/misc/misc/forms-energy.html

https://ch301.cm.utexas.edu/section2.php?target=thermo/first-law/work.html



Presenter Notes
Presentation Notes
The energy created from chemical reactions can be harnessed to do work. 
 
Think of a rocket ship taking off! Similarly, when a phase change occurs and a gas is created we have the same number of molecules we started with, however, the new product takes up more space! 
We can use the volume of the gas created to do WORK!  
 
This type of work is called pressure-volume work. 


https://ch301.cm.utexas.edu/section2.php?target=thermo/first-law/work.html
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