High School Chemistry Performance Task 


The Separation of Mixtures Lab
Created by Jerel Perez

The purpose of this lab will be to prepare a mixture of solids and investigate their properties with a variety of methods.  Second you will utilize different methods for separating them into their individual components and record your data into a table.  Lastly you will create a lab report that contains your observations during the lab along with answer follow-up questions concerning your technique and findings.  Read the entire lab prior to class.
Background Information
Through prior knowledge you should know that the basic elements of the Periodic Table form to make molecules and compounds.  Pure substances are those species that are made up of one single chemical such as pure oxygen (O₂) or pure water (H₂O) while mixtures consist of more than one species such as air (a mixture of oxygen, nitrogen, and hydrogen among others.  Mixtures can create solids such as granite or solutions such as water in methanol.  Solutions can be either homogeneous or heterogeneous meaning that the mixtures can be completely uniform in consistency or exist in phases.  Why do believe that this is so more with liquids rather than solids?
Outcome of the lesson
Throughout this lab you will gain experience by working with basic materials and instruments for measuring and experimenting with matter.  This lesson should give you insight to the analytical world of chemistry by simply separating a mixture of material.  Precise math and measurement will be used to determine quantities of the materials given and displayed in a lab report which you will create with a group.  Assessment will be done with a lab report which will be used to demonstrate your knowledge of mixtures, filtrations, dilutions, and evaporations.  The lab and reports will be completed as a group, but each student must turn in their own lab report with answered questions.  You may find it a good idea to assign tasks to individuals in the group such as taking measurements, performing calculations, and data taking.
Equipment Needed
Filter paper

250mL beaker

Petri dish

Ring with clamp
Funnel


Glass stir rod

Magnet


Plastic bag

Measuring dish (2)
Scale


Lab notebook

Pen
Materials Needed

Salt (NaCl)

Sand (SiO₂)

Iron filings (Fe)

water (H₂O)
Procedure
This lab should take two days to complete.

Part I

1. Prepare your work station by wiping the lab station down with a little water and a paper towel, then wipe dry.  Wash hands, rinse and dry all glass equipment as well prior to beginning the lab.  Have lab notebooks ready to diagram your filtration system.
2. Break into groups of three or four using only one set of glassware and tools.  

3. Off to the side, label each of your measuring dishes:  A and B.  Weigh each of your measuring dishes, your beaker, and record this in your lab notebook.

4. Prepare a mixture of iron filings, sodium chloride, and silicon dioxide in one of your measuring dishes.  Exact measurements are not important at this point; you should use less than a teaspoon of each.  

5. Weigh the sample and record data.
6. Take your plastic bag and place the magnet inside.  With your stir rod, mix the sample gently while holding the magnet/bag above the dish.  Observe what happens.  Why do you need to gather the metal sample with a bag around the magnet?
7. Stir original sample until separation is complete.  Deposit sample from magnet onto second measuring dish and weigh sample.  Once you have recorded this measurement you should deposit this sample into the recycling beaker provided.
8. Prepare a circular filter paper into a funnel as demonstrated previously.  Ask if you need help.

9. Weigh this paper and record it in your notebook.

10. Assemble your filtration apparatus as demonstrated prior to lab.  The ring and clamp should be placed on the metal stand approximately eight to ten inches above table.  Place funnel in ring with filter in the funnel.
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11. Place 250mL beaker under funnel and pour mixture into the paper funnel.  Pour about 100mL of de-ionized water into the funnel and onto the mixture.  Observe what happens.  How is this separation being accomplished?
12. When solution has completely gathered in the beaker you may reuse your first measuring dish to place the filter with the remaining solid into the drying oven.  This will dry for overnight.  You will want to label your measuring dish so that you receive the same sample the next day.
13. You will want to also label your beaker with the solution and leave it to evaporate in the oven as well.  Why do we need to dry the samples before taking measurements?

14. Properly return all equipment to its storing facilities and be sure that you have recorded all of your observations and measurement during this experiment.  You will want to verify your initial measurements with your group prior to leaving class.
Part II
15. Remove both samples from the storage facility so that you may weigh each.  You do not need to remove the samples from the beaker or measuring dish.  How can you determine the weight of each sample without removing them from their containers?
16. Weigh either sample A or B and determine how much will be in the other sample with your primary measurement.  Record this data on your data table to three significant figures.

17. Weigh the second sample and compare your findings with your predictions from the previous step.  How much difference is there?  How does the original measurement differ from your total of all components?

18. Return all lab materials to their proper place and regroup with your partners to compare information.

Lab Report
Your report should consist of your name, group members, and class information.  Each person will create this lab report with three sections.  You will include detailed observations of steps 4-17 of this lab and reflect on the questions posed throughout.  Included in this lab report will be a diagram of the filtration apparatus and processes of filtration.  Third there will be a data table including each sample used in this lab, their measurements, the measurements of the equipment used.  All calculations must be shown that were used to determine predictions.  Include a section in this table for determining difference in original sample and calculated end sample.  Also include a section for determining percent error for this end product.  The last part of the lab will consist of answering a few observational questions.
Questions

1. How would your calculations be thrown off if you did not rinse your measuring equipment prior to taking samples?

2. Once you have mixed your initial sample together in the first measuring dish how would you describe the sample in terms of its properties?  How did you determine this?

3. Describe what forces are in play with the first separation and how it occurs.

4. During filtration how is it that the salt passes through the filter paper and not the sand?  What is going on at the molecular level of the procedure?  
5. Why is deionized water used in the process? How might using tap water through off your measurements?

6. If your final measurements did not total out to your initial sample measurement, then describe how the samples could have changed.  What happened during the lab that changed the equality of the sample?
Extra Credit

7. Write the chemical reaction that is taking place during the final separation of the sodium chloride from the silicon dioxide.

8. How many moles of iron were in the original sample? Salt? Sand?
Evaluation Rubric
	CATEGORY
	Exemplary
	Well done
	Fair
	Not achieved

	Drawings/Diagrams
	Clear, accurate diagrams are included and make the experiment easier to understand. Diagrams are labeled neatly and accurately.
	Diagrams are included and are labeled neatly and accurately.
	Diagrams are included and are labeled. Significant data was missing.
	Needed diagrams are missing OR are missing important labels.

	Data
	Professional looking and accurate representation of the data in tables and/or graphs. Table is labeled and titled.
	Accurate representation of the data in tables and/or graphs. Table is labeled and titled.
	Accurate representation of the data in written form, but no table is presented.
	Data are not shown OR are inaccurate.

	Lab notebook
	Clear, accurate, dated notes are taken. All work is shown and no sections are improperly scribbled out.
	Dated, clear, accurate notes are taken. Mistakes are stricken through once
	Dated notes are taken, but accuracy of notes might be questionable.
	Notes not taken or of little use.

	Error Analysis
	Experimental errors, their possible effects, and ways to reduce errors are discussed.
	Experimental errors and their possible effects are discussed.
	Experimental errors are mentioned.
	There is no discussion of errors.

	Calculations
	All calculations are shown and the results are correct and labeled appropriately.
	Some calculations are shown and the results are correct and labeled appropriately.
	Some calculations are shown and the results labeled appropriately.
	No calculations are shown OR results are inaccurate or mislabeled.


TEKS

§112.35. Chemistry

(c)(1) 
(A)  demonstrate safe practices during laboratory and field investigations, including the appropriate use of safety showers, eyewash fountains, safety goggles, and fire extinguishers;
(B)  know specific hazards of chemical substances such as flammability, corrosiveness, and radioactivity as summarized on the Material Safety Data Sheets (MSDS); and

(C)  demonstrate an understanding of the use and conservation of resources and the proper disposal or recycling of materials.

(c)(2)
(E)  plan and implement investigative procedures, including asking questions, formulating testable hypotheses, and selecting equipment and technology, including graphing calculators, computers and probes, sufficient scientific glassware such as beakers, Erlenmeyer flasks, pipettes, graduated cylinders, volumetric flasks, safety goggles, and burettes, electronic balances, and an adequate supply of consumable chemicals;

(F)  collect data and make measurements with accuracy and precision;

(G)  express and manipulate chemical quantities using scientific conventions and mathematical procedures, including dimensional analysis, scientific notation, and significant figures;

(H)  organize, analyze, evaluate, make inferences, and predict trends from data; and

(I)  communicate valid conclusions supported by the data through methods such as lab reports, labeled drawings, graphs, journals, summaries, oral reports, and technology-based reports.

(c)(3)
(A)  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence of those scientific explanations, so as to encourage critical thinking by the student;

(B)  communicate and apply scientific information extracted from various sources such as current events, news reports, published journal articles, and marketing materials;

(C)  draw inferences based on data related to promotional materials for products and services

(c)(4)
(D)  classify matter as pure substances or mixtures through investigation of their properties

Peer evaluation via email.
	


On: October 12, 2009 10:44 PM

Sent By:

"David C Hellman" <dhellma@stedwards.edu>  
To:"Jerel Ray Perez" <jperezi@stedwards.edu>
Hey Jerel,

Everything looks fine for me on your Performance Task.  I think it is well planned.

David Hellman
