Chemistry Inquiry Lab

  Name: ________________

Determination of an Unknown Carbonate/Bicarbonate                  Per:______
Date:________
Overall Task:

In this lab, you will be given an unknown solid. It will be one of two compounds: sodium carbonate or sodium bicarbonate. Your task will be to determine which compound it is. You will be given one week to perform the pre-lab, hypothesis, and procedures; one class day to determine the unknown, and one week following the lab day to complete the lab report.

Materials Provided:

· Unknown sample (up to 1g)

· One large test tube

· Test tube holder

· Aqueous hydrochloric acid (HCl)

· Graduated cylinder

· Bunsen Burner

· Balance

Note: If you would like additional materials, you may ask for them in advance as long as you justify your reasoning. (Your teacher reserves the right to accept/deny your request).

Method:

In chemistry, there are multiple ways to determine whether a solid is sodium carbonate or sodium bicarbonate. You have to figure out one of these ways. 

Hint: Think about reacting your unknown with hydrochloric acid and measuring how much product is produced. Then use what you measure along with your knowledge of stoichiometry to figure out the unknown.

Requirements:
1. Answer pre-lab questions on a separate sheet of paper (see below). 

2. Work with your lab partner(s) to develop a testable hypothesis and then devise a procedure to test it. Write out your procedure step-by-step in a neat and orderly fashion.

3. Write about the safety concerns/precautions you need to take when doing this lab. 

4. Turn in your work from steps 1-3 prior to lab day for approval. You may not proceed in this lab until this portion is written and checked by your teacher.
5. Do the actual laboratory work. Make sure you record your data accurately and neatly. 

6. Write the lab report (see later section). 

Note: You are encouraged to type the written portions of this lab; however, writing VERY NEATLY will be acceptable.

Pre-lab Questions:
1. Write balanced chemical equations for the reaction of solid sodium carbonate with aqueous hydrochloric acid and for solid sodium bicarbonate with aqueous hydrochloric acid. Include state symbols.

2. What is the theoretical mole ratio between sodium carbonate and sodium chloride? What is the theoretical mole ratio between sodium bicarbonate and sodium chloride? 

3. Starting with 0.50g of sodium carbonate and excess aqueous hydrochloric acid, how many grams of sodium chloride would be produced? Starting with 0.50g of sodium bicarbonate and excess aqueous hydrochloric acid, how many grams of sodium chloride would be produced? 
4. Would sodium chloride produced in this reaction be aqueous or solid? How could you change the state?

Lab Report:

Your lab report should have each of the following sections. It should be typed, with exceptions as noted.
I. Introduction: In this section, you will frame the problem, make a hypothesis, and provide the necessary background for any classmate to understand your procedure. Your introduction needs to address the following:

A. Problem Statement: Clearly state the problem you are trying to solve.

B. Hypothesis: Your hypothesis should be directly related to the problem and be testable. 

C. Background: Give a brief (1-2 paragraphs) description of the chemical reactions involved as well as the overall procedure. This is not a step-by-step procedure, but rather a narrative of what is important. Read a few of the background sections of the labs we have done this year as a model. Someone should be able to read this section and understand how you intend to solve the problem.

II. Procedural Sections:
A. List of Materials Used
B. Safety Precautions
C. Procedure: This is the procedure that was approved prior to lab day. Make sure that any modifications or adjustments to the procedure are reflected in your final draft and submitted with the lab report.

III. Data Section:
A. Data: Make sure you record all of your data in a neat and organized manner.

i. Note: Can be graphically, in a table, etc.

B. Observations: Record observations that you made throughout the lab.

C. Significant figures and units: Ensure that all measurements include the appropriate number of significant figures and that all values have units. Someone should be able to look at your data section and know what each piece of data means.

IV. Analysis and Interpretation:
A. Calculations: Show all calculations you have made with the data you collected. (You may hand write these NEATLY). Clearly show all units and significant figures.

B. Identify unknown: Include a short paragraph in which you identify your unknown and explain your reasoning. Describe whether your calculations gave you results that exactly matched what you expected. If they didn’t, how were they different?

C. Experimental Errors: Include another paragraph in which you assess experimental error – include a discussion of what errors might have been made in the performance of the experiment and how they might have affected the outcome. Someone reading this section should be able to follow your reasoning for identification of the unknown and understand what errors you felt were important.

Unknown Determination 



      Student Name: ___________________

Lab Report Rubric:



                  Period: ____ Date Submitted:​​​_______

	
	Item
	4 

(Complete, correct, organized)
	3

(Mostly present, mostly correct, or somewhat disorganized)
	2 

(Partially present, partially correct, or very disorganized)
	1

(Not present, or incorrect)

	Forming
	Problem statement: problem clearly stated

(Ex: The purpose of this lab is to identify a sample of either sodium carbonate or sodium bicarbonate.)
	
	
	
	

	
	Hypothesis: testable prediction

(Ex: if 0.35 g of NaCl is recovered when 0.50 g of unknown sample is reacted with excess HCl then the unknown is sodium bicarbonate.)
	
	
	
	

	
	Background: chemistry to understand hypothesis and procedure described.
	
	
	
	

	Designing
	Materials Listed: All materials used by student in experiment
	
	
	
	

	
	Safety Precautions: Clearly stated (HCl, heating w/ Bunsen burner, goggles, hot glass, etc.)
	
	
	
	

	
	Procedure: Clear and No steps are left out.
	
	
	
	

	Collecting
	Data: Clearly and neatly recorded
	
	
	
	

	
	Units/Significant Figures: proper significant figures and clearly labeled units
	
	
	
	

	
	Observations: clearly noted
	
	
	
	

	Analyzing
	Calculations: with significant figures and clearly labeled units
	
	
	
	

	
	Conclusions: hypothesis revisited. Supported by data and results
	
	
	
	

	
	Experimental Errors: discussed

(Ex: product not dried ( yield too high, etc.)
	
	
	
	


	Subtotal:​​​___________/24

Overall Neatness/Presentation:​​​​________/3​_
Total Points: ___________/27


	Students must pass each area in of the Rubric in order to gain proficiency on this learning target. A ‘4’ corresponds to a total score of 25 or better. Less than 25 is a ‘3’. Failing any area of the results in a ‘2’.


	
	Forming
	Designing
	Collecting
	Analyzing
	Overall Proficiency

	Total  Score
	/4
	/4
	/4
	/4
	


