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Kinetics Formal Lab – Factors Affecting Reaction Rate
Overview

Chemical reactions occur at different rates. In this experiment you will consider some of the key factors that influence the rate of a reaction:

· Nature of reactants - particle size

· Temperature

· Concentration

· Catalysts 
According to the collision theory, the rate of a reaction depends on the frequency of collisions between reacting particles. The more frequent the collisions, the faster the rate of the reaction. However, in order for the collisions to be effective, the particles must collide with sufficient energy (activation energy). Furthermore, the particles must collide with the proper orientation. The factors that will be examined in this lab influence reaction rate by either increasing how often collisions occur or by making collisions more effective.

Materials & Equipment

Part 1 - Effect of Particle Size
· Small pieces of calcium carbonate
· Calcium carbonate powder

· balance

· 2 test tubes

· 1M HCl (approx 10 mL)
Part 2 - Effect of Temperature
· 3 Alka Seltzer tablets

· 3 250-mL beakers

· water at three temperatures – with ice, room temperature, warm (around 70°C) 
Part 3 - Effect of Concentration

· 1M HCl, 5 mL per group

· 3M HCl, 5 mL per group

· 6M HCl, 5 mL per group

· 3 pieces of zinc metal, each approx 1 cm × 1 cm

· 3 test tubes 
Part 4 - Effect of a Catalyst
· 3% hydrogen peroxide, H2O2 – 10 mL per group

· 0.1 M iron(III) nitrate, Fe(NO3)3
· 0.1 M sodium chloride, NaCl

· 0.1 M calcium chloride, CaCl2
· 0.1 M potassium nitrate, KNO3
· 0.1 M manganese chloride, MnCl2
· 100-mL graduated cylinder

· 10-mL graduated cylinder

· 7 test tubes
Procedure

Part 1 - Effect of Particle Size on Reaction Rate 
1. Obtain a piece of solid calcium carbonate.  Find the mass of this sample, and place it in a test tube. 
2. Using the balance obtain a sample of powered calcium carbonate that is close to the mass of your piece of solid calcium carbonate. Place this sample in the second test tube. 
3. Place both test tubes in a test tube rack. Add 5 mL of 1M HCl to both test tubes. 
4. Observe both test tubes and record your observations and record your observations in the data table. 
Part 2 - Effect of Temperature 
1. Half fill three 250-mL beaker with water. In one beaker add several ice cubes. A second beaker will contain water at room temperature. In the third beaker add water that has been heated to about 70°C. 
2. Record the water temperature in the three beakers, then add an Alka Seltzer tablet to each. 
3. Record the time it takes for the Alka Seltzer tablet to completely dissolve. 
Part 3 - Effect of Concentration
1. Pour 5 mL of each of the three HCl solutions into separate test tubes. Place the test tubes in a test tube rack. 
2. Add one piece of zinc to each test tube. 
3. Record the time you added the zinc to the tubes, and the time each reaction stops. Also record your observations for each tube. 
Part 4 - Effect of a Catalyst
1. Dilute the hydrogen peroxide by adding 10 mL of 3% H2O2 to a 100-mL graduated cylinder. Add 90 mL of distilled water to obtain 100 mL of diluted (0.3%) hydrogen peroxide. 
2. Use a small amount of this solution to rinse out a 10-mL graduated cylinder and 7 test tubes. Pour the rinses away. 
3. Place 5-mL of the 0.3% H2O2 solution into each of the 7 test tubes. 
4. Add 5 drops of each of the following solutions to separate test tubes: FeCl3, NaCl, Fe(NO3)3, CaCl2, KNO3, MnCl2.  The last test tube will contain the H2O2 only.
5. Mix each tube by swirling the test tube or gently stirring with a clean stirring rod. 

6. Observe each solution, noting the production of any gas bubbles that form. Record each reaction rate as very fast, fast, slow, very slow, or none in your data table. 

Analysis
In clearly worded and complete sentences describe what reactions were carried out and present your observations findings. When possible include the chemical equation involved. Refer the reader to the appropriate data table (for example – “See Table 1.”). Use the collision theory to explain your findings. A paragraph will be sufficient for each of the four procedures.  
Conclusion

Briefly describe the purpose, procedure and results for the lab.  Include an analysis of what went well and what could be improved if you had the chance to do the lab again.  Explain a scientific application of each of the four procedures (don’t have to use the same chemicals) not already discussed in class.

Marking Scheme
· Marks will be given based on rubrics converted to percentage grades for the following sections:

· Introduction (background information, purpose)

· Hypothesis (one for each part)

· Procedure (include details of materials – concentrations, amounts, as you go through steps – no need to include separate materials list)

· Safety (at least one specific rule per part)

· Results (completed and detailed chart – retyped and organized, but include rough work too)
· Analysis

· Conclusion

· Format – spelling, grammar, organization, title page, references (MLA format)

Kinetics Lab Rubric

Name(s): 








	Section
	Level 4 (80-100%)
	Level 3 (70-79%)
	Level 2 (60-69%)
	Level 1 (40-59%)

	Introduction & Purpose
/10 KU
	Introduction includes background information from the course, relevant collision theory explanations and a specific purpose for the lab.
Done in a very obvious “general to specific” format.
	Introduction includes most background information from the course, collision theory explanations, and a specific purpose.
Done in a “general to specific” format.
	Introduction may be missing some background information from the course or is missing collision theory explanation.  Purpose is included but may not be specific.
Introduction may not have a “general to specific” format.
	Introduction is missing most background information and collision theory details, and only a vague purpose.
Introduction lacks “general to specific” format.

	Hypothesis

/5 C
	Hypotheses for each part are included which is appropriate to the factor being tested with a detailed rationale.
	Hypotheses for each part are included which is appropriate to the factor being tested with some rationale.
	Hypotheses are included but may not be specific to the factor being tested or is missing a rationale.
	Some hypotheses are missing or are not specific to factor being tests.  Rationale is not included.

	Procedure

/5 C
	Is written in past-passive tense, done as a paragraph summary. 

Is fully detailed with materials, amounts and concentrations.
	Is written in past-passive tense and done as a paragraph summary.  

Has some details about materials.
	Is either not written in past-passive tense or not done as a paragraph summary.  

Lacks some details about materials.
	Is not written in past passive and not done as a paragraph summary.
Lacks most details about materials.

	Safety

/5 C
	At least four clear and specific rules with a detailed explanation.
	Four clear and specific rules with an explanation.
	Some rules missing and/or rules are not specific enough and/or do not include an explanation.
	Fewer than three rules, not specific to stations and do not include any explanation.

	Results

/10 C
	Results are retyped and organized in chart form, with detailed observations where applicable.
Rough work is included.
	Results are retyped and organized in chart from with some detailed observations.
Rough work is included.
	Results are not retyped or not in chart form and some details are missing.
Rough work is included.
	Only rough work is included.

	Analysis

/40 TI
	Includes a detailed analysis of results for each of the four stations, always referring to procedure and results to clearly explain.
Includes appropriate balanced reaction equations with states.
Includes a detailed collision theory explanation for each station.

Includes a summary statement to the effect of each factor on reaction rates.

Includes possible sources of error for each station.
	Includes an analysis of results for each of the four stations, referring to results to explain.
Includes balanced reaction equations.

Includes a collision theory explanation.

Includes a summary statement about the factors and reaction rates.
Includes some sources of error.
	Includes an analysis of results for each station, but some background information or detail may be missing.
Some reaction equations may not be complete.

Collision theory explanation is not in own words or is lacking detail.

Some summary statements about the factors may not be complete or are vague.

May be missing sources of error.
	May be missing a detailed analysis for each station.
Missing reaction equations or are incorrect.

Summary statements are vague or missing.

Collision theory explanation not accurate or missing.

Sources of error incomplete.

	Conclusion

/20 A
	Conclusion includes restatement of purpose, procedure and results summary for each station.  
Conclusion has detailed scientific applications for each of the four parts not already discussed in class.

Includes sources of error and ways to minimize error for each part.

Done in a very obvious “specific to general” format.
	Conclusion includes restatement of purpose, procedure, and a brief summary of results for each station.
Conclusion has scientific applications for each of the four parts not already discussed in class.

Includes sources or error and explanation for each part.

Done in “specific to general” format.
	Conclusion may lack restatement of purpose or procedure or summary of results for each station.
Conclusion has applications for some of the four parts but may be ones already discussed in class.

Sources of error may be missing from each part and/or explanations.

“Specific to general” format may not be obvious or is not done.
	Conclusion is missing restatement of purpose or procedure or summary of results for each station.
Conclusion may be missing applications.
Some sources of error are missing.

Not done in “specific to general” format.

	Format

/10 C
	Title page is included with title, date, group members.
There are no errors in spelling or grammar.

Report is organized with titles/sub-headings and is in an appropriate order.

Research is referenced both within report and at the end in MLA format.

References are appropriate and from valid sources.
	Title page is included with title, date, group members.
There are a few errors in spelling or grammar.

Report is organized and in an appropriate order.

Research is referenced in MLA format.

References are from valid sources.
	Title page is included.
There are numerous spelling or grammatical errors.

Report may not be organized in a logical order or is missing headings.

Research may not be referenced in within the report or is not in MLA format.

Some references may not be from valid sources.


	Title page is included.
There has not been a detailed spelling/grammatical error check.

Report is missing a logical order and headings.

Research is not referenced properly or is missing.

References are not from appropriate or valid websites.
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