Name: _____________________________________________________________ Date: _____________________
Lab # ______________ Rates of Reactions
Introduction: 
	Kinetics is the study of how reactions occur. It has been shown that in order for reactions to happen, the reacting substances must have some reason to react. In theory, if reacting particles are motivated to react, the there is one more requirement for the reaction to happen. The reacting particles must effectively collide with each other. The particles have to collide with enough force (energy) from the electrons to start doing their transfer or sharing game. This is called activation energy. Another factor that is necessary for an effective collision is for the two colliding particles to hit each other at the correct angle. A reaction can be made to happen faster or slower. If you can somehow get more effective collisions to happen in a certain time period, then you have a faster reaction. Reaction rate is defined as the amount of reactant that is used per unit time. The more effective collisions, the faster the reaction.

Pre-lab Questions:

1. What two factors are needed to make a reaction occur?



2. Define activation energy.



Materials
Name: ______________________________________________ Date: _____________________ Period: _______________
Lab # __________ Reaction Rates
· 
· KMnO4
· Droppers
· 0.50 M NaOH
· 0.10 M C6H12O6
· 10 mL graduated cylinder
· 25 ml graduated cylinder
· Distilled water
· 100 ml Beaker


Maximum amount of chemical you may use for each trial during the experiment.
KMnO4 = 2.0 mL			NaOH = 8.0 mL				C6H12O6 = 8.0 mL
Question: What is the affect of concentration of a reactant on reaction rate?
Important Information: When KMnO4 is added to NaOH and C6H12O6 the color changes from purple to green and then to a honey color when the reaction reaches completion. Start timing when you add all three reactants together and stop when you see the honey color.
All variables will stay the same except for the concentration of one of your reactants. Choose one of the reactants as the manipulated variable.

Independent Variable = _____________________
What are you measuring (dependent variable)?
Controlled variables: List at least 3 variables that should remain constant throughout your investigation.
Design a procedure to investigate the affect of reactant concentration on reaction rate.

	
Controlled Solution: KMnO4
	
2.0 mL
	
2.0 mL
	
2.0 mL

	
Controlled Solution
	
 ____________ mL
	
____________ mL
	
____________ mL

	
Manipulated Solution:
	
____________ mL
Diluted with _____ mL of H2O
	
____________ mL
Diluted with _____ mL of H2O
	
____________ mL
Diluted with _____ mL of H2O

	
	Reaction time

	Reaction Time
	Reaction time


Question: What is the affect of concentration of a reactant on reaction rate?
My Scientific Argument 
Claim: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Evidence:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Reasoning: Explain in terms of “Collision Theory”
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Teacher Notes & Prep

NGSS Standards
HS-PS1-5: Apply scientific principles and evidence to provide an explanation about the effects of changing the temperature or concentration of the reacting particles on the rate at which a reaction occurs.

Science & Engineering Practices - Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to explanations and designs that are supported by multiple and independent student-generated sources of evidence consistent with scientific ideas, principles, and theories.

DCI - PS1.B: Chemical Reactions - Chemical processes, their rates, and whether or not energy is stored or released can be understood in terms of the collisions of molecules and the rearrangements of atom into new molecules, with consequent changes in the sum of all bond energies in the set of molecules that are matched by changes in kinetic energy. (HS-PS1-4), (HS-PS1-5) 

CCC – Patterns- Different patterns may be observed at each of the scales at which a system is studied and can provide evidence for causality in explanations of phenomena. (HS-PS1-2), (HS-PS1-5) 
Solutions:
1. Stock Bottle KMnO4 (a pinch in 1L distilled water)
2. 0.50 M NaOH
3. 0.10 M Surcrose

REDOX Reaction
The potassium permanganate is reduced, meaning it gains electrons, and the sugar is oxidized, meaning it loses some.
This happens in two steps. In the first step, the permanganate ion (the part of the potassium permanganate that changes) is reduced to the manganate ion:

MnO4- + e- → MnO4-2

The compound on the left is purple, and the one on the right is green. As this reaction is going, there is some purple and some green in the solution and these combine to make it look blue at the beginning.
[bookmark: _GoBack]Next, the green manganate is reduced again into manganese dioxide:

MnO4-2 + 2H2O + 2e- → MnO2 + 4OH-

The manganese dioxide is a brown solid, but it’s in such tiny particles that it appears to make the liquid turn yellow.

Disposal: Neutralize the base
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