Chemistry 271

Mrs. Foster

Lab #4 – Precipitates and Solubility

Pre Lab Discussion

In a general sense, solubility can be thought of as the tendency of a substance (the solute) to dissolve in another substance (the solvent).  For qualitative purposes, such terms as “soluble”, “insoluble”, and “slightly soluble” can be used to describe these tendencies.

Ionic compounds (salts and bases) dissolve in water by a process known as dissociation.  In this process, the crystal lattice of the solid breaks down, and free ions move throughout the solution. The total number of positive charges is equal to the total number of negative charges in an ionic solution.

**If aqueous (water) solutions of two different ionic compounds are mixed, one of two things will occur. If all of the ions remain free, “nothing” will happen. That is, the mixture will remain clear, or transparent. However, if two oppositely charged ions are attracted to each other strongly enough, they will bond together to form an ionic compound that is insoluble in water. In such a case, a precipitate (solid) forms and will “cloud” the solution.
In this investigation, aqueous solutions of several different ionic compounds will be used. 30 different combinations of solutions will be mixed and the reaction results observed. For those mixtures in which precipitates form, equations will be written for the double replacement (exchange of ions) reactions. You will then use the attached table of solubility rules to determine which combination of ions produced the precipitate. 

Purpose


Mix various ionic solutions, two at a time, and use a solubility chart to determine which new combinations of ions form precipitates (solids that do not dissolve.

You will also be writing overall reaction equations using names and formulas.
Equipment

Safety Goggles


spot plate (reaction wells)
Lab Apron



Dropper pipettes

Materials
Solution Set 1



Solution Set 2       
0.1 M  AgNO3




0.1 M  Zn(C2H3O2)2
0.1 M  (NH4) 2SO4



0.1 M  CuCl2
0.1 M  Na2CO3




0.1 M  NaOH

0.1 M  BaCl2




0.1 M  MgBr2
0.1 M  Na2SO3




0.1 M  K2CO3
0.1 M  Na2CrO4



0.1 M  K3PO4
Safety
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· NO FOOD OR DRINK-Don’t even bring it in the room

· Observe all normal safety precautions. Wear safety goggles and protective clothing at all times. Many of the solutions used in this lab are inrritants. Do NOT touch your mouth, eyes, or face with your hands, and be sure to wash your hands when you have cleaned up your lab area.
Procedure

1. Obtain a set of solutions (Set 1 or Set 2 it doesn’t matter which you begin with).

2. Using your data table to guide you, mix the two ion solutions together in your spot plate as they are shown in your chart. Be careful not to contaminate the solutions!! Do not touch the tip of the pipettes to ANYTHING!! (under risk of lab banishment!!)
3. Write your observations in the boxes of the data table. If a precipitate (ppt.) forms (Your solution will get cloudy), you will have to write PPT. In the box and check your solubility rules and write the formula for your precipitate in box as well. If nothing happens or only a transparent color develops, just write your observations the box as either “clear” or whatever transparent color that forms. You may also make notes in the boxes for anything unusual or something that you “looks” important.  It is always good lab practice to do this. –YOU MUST TURN IN ORIGINAL DATA TABLES
4. When you are done with one set, flip the reaction plate around and use the other end for the second set of chemicals.

5. rinse out your spot plate very well and tap it against the inside of the sink until it appears clean - repeat this several times-use the water bottle if necessary. Use Q-tips to clean the wells if they won’t come clean.
TABLE OF SOLUBILITIES IN WATER
	 
	Acetate

C2H3O2
	bromide

Br
	carbonate

CO3
	chloride

Cl
	chromate

CrO4
	hydroxide

OH
	nitrate

NO3
	phosphate

PO4
	sulfate

SO4
	sulfide

S4
	Sulfite
SO3

	aluminum-Al
	s
	s
	-
	s
	s
	i
	s
	i
	s
	s
	-

	ammonium-NH4
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s

	barium-Ba
	s
	s
	i
	s
	i
	s
	s
	i
	i
	s
	i

	calcium-Ca
	s
	s
	i
	s
	s
	ss
	s
	i
	ss
	s
	i

	iron (III)-Fe
	s
	s
	s
	s
	i
	i
	s
	i
	ss
	s
	s

	lead (II)-Pb
	s
	ss
	i
	ss
	i
	i
	s
	i
	i
	i
	i

	magnesium-Mg
	s
	s
	i
	s
	s
	i
	s
	i
	s
	s
	i

	potassium-K
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s

	silver-Ag
	ss
	i
	i
	i
	ss
	s
	s
	i
	ss
	i
	i

	sodium-Na
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s
	s

	zinc-Zn
	s
	s
	i
	s
	s
	i
	s
	i
	s
	i
	i

	copper(II)-Cu
	s
	s
	i
	s
	i
	i
	s
	i
	s
	i
	i


LEGEND:

  i  =  insoluble

 ss = slightly soluble

 s = soluble
Equations Page 1
1. Write a chemical equation for each of the combinations of chemicals that resulted in a precipitate. Write them in the numerical order that they appear on your data sheet or I will return it to you ungraded
2. . You will also state which is your precipitate by marking it with  solid (s)
	Data

Table box #
	reactants                                                            products

	
	Na2CO3        +        AgNO3                         NaNO3            +      Ag2CO3 (s)

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +

	
	+                                                  +


Equations  Page 2 
3.  Write the word equation for each reaction that resulted in a precipitate. These should match  the reactions on the previous page. (hint: there should be 17 of them if all goes well.)
1.# ____  Sodium carbonate +  Silver Nitrate    (  Sodium nitrate  +  Silver Carbonate
2.# ____  
3.# ____  
4.# ____  
5.# ____  
6.# ____  
7.# ____  
8.# ____  
9.# ____  
10.# ____  
11.# ____  
12.# ____  
13.# ____  
14.# ____  
15.# ____  
16.# ____  
17.# ____  
Questions-own page
1. List the solubility of the following compounds.   (4 pts)
	silver acetate
	

	Calcium chromate
	

	Sodium phosphate
	

	Iron(III)sulfate
	

	Lead (II) hydroxide
	

	Aluminum phosphate
	

	Calcium Sulfate
	

	Lead (II) bromide
	


2. List 4 chemicals used in this lab that would produce a precipitate if mixed with CuS   (4 pts)   
3. Which 4 cations and/or anions listed in the solubility chart ALWAYS stay soluble, no matter what they are reacted with? (2 points)

4. When magnesium bromide and zinc acetate were mixed no visible reaction took place.

      Explain . (use the prelab discussion to help you) (4 pts)
5. When barium chloride and silver nitrate were mixed a precipitate was formed. Explain chemically what took place to cause that to happen. 
(use the prelab discussion to help you) (4 pts)
Conclusion-own page
Write a paragraph explaining how you met the purpose of this lab. Do not give step by step instructions of what you did. Instead, summarize from observations, how you met the purpose of the lab. Include examples and any mistakes that may have occurred in your lab and your overall success (or not).
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Grade Sheet

	Lab Page
	Points Possible
	Points Earned

	1.  Title Page
	2
	

	2.  Purpose, safety, equipment, and materials
	6
	

	3. Data Table
	20
	

	3.  Equations page 1
	32
	

	4.  Equations page 2
	16
	

	5.  Questions

     make your own page
	14
	

	6.  Conclusion

      make your own page
	10
	

	7.   Grade Sheet
	
	

	Total
	100
	


**Points may be deducted for various reasons

(lab etiquette, late lab reports, no grade sheets)

This lab is due on ______12/01/09________________________


Each day the lab is late 8 points will be deducted for up to 3 days at which point it cannot be turned in for a grade

Failure to turn in this lab report will result in your ineligibility to participate in the next lab. If you are not willing to do a report, 
I am not willing to let you participate.
2

