
Chem	  108:	  Lab	  
Week	  11	  

Sign in 
Pick up graded papers 
Sit at Lab Drawer Station 



Chemical	  
Reac3ons	  

Laboratory	  Manual:	  
Report	  Form	  	  
pp.46-‐52	  DUE	  
Today	  

Post Lab (Individually 
Submitted): On-line 
Balancing Equations 
DUE Today 





���
PhET: Concentration / Calculations	


Guiding Questions	


���
	  

hIp://chemconnec3ons.org/general/chem108/Solu3ons
%20Guide.html	  

Exam	  #2:	  Monday	  April	  15th	  
	  

Includes	  (GQ)	  Solu3ons	  &	  Concentra3ons	  Guiding	  Ques3ons	  



Complete Guiding Questions & Submit before 
Exam 2 

hIp://chemconnec3ons.org/general/chem108/Solu3ons%20Guide.html	  

Qualitative & 
Quantitative 
Questions 
dealing with 3 
different 
solutions, 
Molarity (M), 
& its 
applications. 
 
Focus on 
first 4 
questions 
for Exam 2. 
 
 
 

Understand	  
what	  is	  a	  
solvent	  and	  a	  
solute;	  plus	  
Molarity	  (M)	  



���
Aqueous Reactions	


(Solutions/ Molarity) 
Molarity (M) = molsolute / Liter of solution 

	

Dr. Ron Rusay	


���
Net Ionic Equations!



Aqueous Reactions & Solutions	

 Many reactions are done in a homogeneous liquid 

or gas phase which generally improves reaction 
rates."

 The prime medium for many inorganic reactions is 
water, which serves as a solvent (the substance 
present in the larger amount), but does not react 
itself."

 The substance(s) dissolved in the solvent is (are) 
the solute(s). Together they comprise a solution. 
The reactants would be the solutes."

 Reaction solutions typically have less solute 
dissolved than is possible  and are “unsaturated”."
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Aqueous Reactions	

 There are a few general types:"

" "1) Precipitation: An insoluble salt forms from the 
addition of solutions. (Cloudiness is oberved. Solubility 

governs): 
(aq)          (s)"

"
""2) Acid-Base  (Neutralization): generally produces a 

salt, plus heat + water (l):  
(aq)          (l)"

"
" "3) Oxidation-Reduction (Redox): there is a change 
in oxidation numbers between reactants and products"
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Aqueous Reactions: Neutralization	




Aqueous Reactions: Neutralization���
 Net Ionic Equations	


HCl(aq) +  NaOH (aq)      NaCl (aq) + H2O(l)!
!

H+
(aq) + OH -(aq)      H2O(l)	




QUESTION	




QUESTION	


x H+
(aq) + x OH -(aq)        x H2O(l)	




Aqueous Reactions: Acid-Base	




Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)!

How do you know the state 
of the products: (s) vs. (aq)? 

What type of reaction is it? 
Double Displacement 
& Precipitation 

Write a balanced equation 
for the reaction. 

2 
2 



How do you know the state 
of the products: (s) and 
(aq)? 

What type of reaction is it? 
Double Displacement 
& Precipitation 

Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)!

Write a balanced equation 
for the reaction. 

2 
2 



Precipitation Reactions: Solubility Tables	

(aq) soluble versus (s) insoluble 



Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)!

Double Displacement 
& Precipitation 

2 
2 

Net Ionic Equation (NIE) & 
state of the products:  

(aq) versus (s) 

Pb2+ (aq) +  2 I- (aq) → PbI 2(s)  



Pb(NO3)2 (aq) +    NaI (aq) →  
NaNO3(aq)  +  PbI 2(s)!

Balanced Net Ionic 
equation for the reaction. 

2 
2 

Pb 2+ (aq) + 2 I 1- (aq) → PbI 2(s)  

What are the spectator ions 
in the reaction? 
2 Na 1+ (aq); 2 NO3

1- (aq)!



QUESTION	

Given the insoluble compound Al2(CO3)3(s) predict the 
ions and coefficients that would be necessary to complete 
the following net ionic equation:	

	


__ _____ + __ _____ → Al2(CO3)3 (s)	

	

A.  2 AlCl3(aq)  + 3 Na2CO3(aq)  also include 6 NaCl(aq)  
on right	

B.  3 Al3+(aq) + 2 CO3

2–(aq) 	

C.  2 Al3+(aq)  + 3 CO3

2–(aq) 	

D.  2 Al3+(aq) +  6 Cl –(aq)  + 3 CO3

2–(aq)  + 6 Na+(aq)  	




Exam	  #2:	  
	  

Content	  is	  through	  Chemical	  Reac3ons,	  
Stoichiometry,	  Net	  Ionic	  Equa3ons,	  and	  focuses	  

on	  all	  topics	  	  
since	  Exam	  1	  

	  
	  
	  
	  



7	  Solu'on	  Problem	  

Laboratory	  Manual:	  Procedure	  pp.	  73-‐75;	  
Report	  Form	  pp.	  76-‐80;	  	  

Aqueous	  Reac'ons	  including	  
	  Net	  Ionic	  Equa'ons	  

Do	  Today	  



To Do Today 

Chem	  108:	  Lab	  
Week	  11	  



7 Solution Problem 



Do	  Today	  



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Mix solutions 
and predict 
the result for: 
AgNO3(aq) + 
Ba(NO3)2(aq)  

Develop an Empirical Data Template for Knowns!

 
 

(Working with a partner complete pg. 76) 



AgNO3(aq) + Ba(NO3)2(aq) → 

__________________________ 

Net Ionic Equation: 

 Ag+(aq) + NO3
-(aq) + Ba2+(aq) + 2 (NO3

-)2(aq) →  
 Ba2+(aq) + 2 (NO3

-)2(aq) + Ag+(aq) + NO3
-(aq)  

Double Displacement Equation: 

AgNO3(aq) + Ba(NO3)2(aq) → Ba(NO3)2(aq) + Ag(NO3)(aq)  

 

No Reaction / NR 

AgNO3(aq) + Ba(NO3)2(aq) → Nothing Observed 



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Mix solutions 
and predict 
the result for: 
AgNO3(aq) + 
Ba(NO3)2(aq)  

Develop an Empirical Data Template for Knowns!

No 
Rxn 

(Working with a partner complete pg. 76) 



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Develop an Empirical Data Template for Knowns!

No 
Rxn 

Mix solutions 
and predict 
the result for: 
AgNO3(aq) + 
NaCl(aq)  

(Working with a partner complete pg. 76) 



AgNO3(aq) + NaCl(aq) → 

AgNO3(aq) + NaCl(aq) → AgCl(?)  + NaNO3 (?)  

AgNO3(aq) + NaCl(aq) →  AgCl(s)  + NaNO3  (aq)  

Net Ionic Equation: 

Ag+(aq) +  Cl-(aq) →  AgCl(s) 

________________________ 

[White Precipitate: ppt] 

Double Displacement Equation: 



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Develop an Empirical Data Template for Knowns!

No 
Rxn 

Mix solutions 
and predict 
the result for: 
AgNO3(aq) + 
NaCl(aq)  

White	

ppt	


(Working with a partner complete pg. 76) 



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Develop an Empirical Data Template for Knowns!

No 
Rxn 

Mix solutions 
and predict 
the result for: 
AgNO3(aq) + 
NaCl(aq)  

White	

ppt	


(Working with a partner complete pg. 76) 

(Everyone is to show Dr.R. their 
individual table, pg. 76, & get an 

individual unknown. Every partner will 
do their own individual unknown) 



 
0.1 M AgNO3  0.1 M Ba(NO3)2    0.1 M NaCl   0.1 M KSCN    
  
0.1 M FeCl3  0.1 M Na2SO4   0.1 M Pb(NO3) 2 

Complete reactions with unknown, then compare Individual Unknown results to!
Known results to identify the 7 solutions 

!

(Show Dr.R. 
completed table,  

pg.80, before 
leaving lab.) 



Post Lab Questions  
Due Next Week with Report pp. 76-80  

Chem 108 / Dr. Rusay 
 

Names: ____________________        
 

Post Lab Questions: 7-Solution Problem 
http://chemconnections.org/general/chem120/solutions-mixes.108.html 

 
1. If the maximum concentration of a saturated sodium chloride solution is 5.9M, how many liters of water 

would a Peruvian salt farmer need to process in order to produce one 50.0 kilogram bag of salt. (Assume 
that there are no other salts present. Show your calculation.)  

 
 
 
 
 
 
 
 

 
2. If the Peruvian water has a TDS of 10.0 grams per liter of water, would it be within the safe limits of 

drinking water by U.S. standards? (Explain your answer.) 
 
 
 
 
 
 
3. The following table includes chemicals that may be found in tap water. Complete the table for allowable 

limits. 
 

! 
4. What were the highest tested levels of lead in Flint Michigan's drinking water during the crisis?! 
 
 
! 
 
5. What was the length of time that Flint residents were exposed to higher than allowable levels of lead?!! 
 
 
 
 
 
6. What are the neurological effects of lead exposure particularly on children and infants? 
 

 Allowable Limit 

Nitrate  

Fluoride  

Mercury  

Lead  

(Show Dr.R. the completed known 
table to get an individual unknown.) 


