Name ______________________________ No partner Today’s Date _____________ Section _____ Instructor ___________________________ 
CHM 152: Studying the pH of Acid, Base, and Salt Solutions 169 
Pre-Laboratory Assignment 
Complete prelab questions prior to lab. Your instructor will let you know how to submit the pre-lab. All answers must be handwritten neatly.
1. Distinguish between the following terms: 
a) Strong acid vs. strong base 
Strong acids are strong electrolytes that dissociate completely to yield H3O+ ions while strong bases are strong electrolytes that dissociate OH– anions.
b) Strong acid vs. weak acid
Strong acids dissolve completely to form cations and H3O+ ions while weak acids dissolve partially to retain their original structure. Additionally, strong acids are strong electrolytes while weak acids are weak electrolytes. 
2. Complete the following calculations. But first...read the note about significant figures in Part D. Show all calculations. 
a. The pH when [H3O+] = 1.5 x 10^-3 M. 
pH = –log [H3O+] = -log (1.5 x 10^-3)   =  2.82
pH=2.82
b. The pH when [OH– ] = 3.1 x 10^-4 M. 
pOH = -log[OH-] = -log[3.1 x 10^-4 M ]	= 3.51
pH + pOH = 14
pH=14- pOH =14 - 3.51 = 10.49
pH=10.49
c. The [H3O+] when pH = 8.42
[H3O+]= 10−pH =10^-8.42 = 3.8*10^-9M
[H3O+] = 3.8*10^-9M
d. The [H3O+] when pOH = 5.58
pH + pOH = 14
pH= 14-pOH
pH= 14-5.58  =8.42
[H3O+]= 10−pH =10^-8.42 = 3.8*10^-9M
[H3O+] = 3.8*10^-9M



3. You may be surprised (but do not be overly concerned!) that the water from the sink is not pH 7. 
a. What body of water does Le Moyne’s tap water come from? 
Le Moyne’s tap water comes from groundwater wells in the Alluvial Coastal Aquifer.
http://www.lemoynewater.com/formsx/ccr.pdf
b. Why might the pH of this water be anything other than 7? What other substances in the water might alter the pH? 
The pH of water is not always 7 because water is not pure. Water contains minerals and ions that alter its pH.
4. Complete the following table:
	Salt 
	Ions 
	Hydrolysis Reaction for Each Ion (If the hydrolysis reaction is negligible, write N/A)
	Is the salt acidic, basic, or neutral?


	NaC2H3O2
	Na+
	Na+ (aq) + H2O (l) ⇌NaOH (aq) + H (aq)
	Basic 

	
	C2H3O21-  
	C2H3O2 - (aq) + H2O (l) ⇌ HC2H3O2 (aq) + OH- (aq)
	

	NH4Cl
	NH4+
	NH4(aq) + H2O(l) ⇌ NH3(aq)  + H3O+(aq)
	Acidic  

	
	Cl-
	N/A
	

	NaHCO3
	Na+
	
	Basic 

	
	HCO3−
	HCO3 -(aq)  + H2O (l) ⇌  H2CO3(aq)  + OH-(aq)
	



In-Laboratory Assignment 
Part I
Table1. Measured pH compared to theoretical pH of HCl solutions.
	Concentration of HCl
	Measured pH
	Calculated [H3O+] ( (M)
	Theoretical pH

	1.0 x 10^-1 M
	1.07
	8.5*10^-2
	0.98

	1.0 x 10^-2 M
	2.04
	9.1*10^-3
	1.99

	1.0 x 10^-3 M
	2.88
	1.3*10^-3
	2.88

	1.0 x 10^-4 M
	3.09
	8.1*10^-4
	4.03



At 1.0 x 10^-1 M 
 [H3O+]= 10^-1.07 = 8.5*10^-2 M
[H3O+]= 10^-2.04= 9.1*10^-3 M
[H3O+]= 10^-2.88 = 1.3*10^-3 M
[H3O+]= 10^-3.09 =8.1*10^-4 M
Part II
Table 2A. Measured pH and calculated (MEASURED)5
	Concentration of CH3COOH
	Measured pH
	Calculated [H3O+] (based on measured pH)
	Calculated Ka (based on measured pH)

	1.0 x 10^-1 M
	2.87
	1.3*10^-3
	2.87

	1.0 x 10^-2 M
	3.43
	3.7*10^-4
	3.41

	1.0 x 10^-3 M
	3.95
	1.1*10^-4
	3.99

	1.0 x 10^-4 M
	4.50
	3.2*10^-5
	4.46



i) [H3O+]= 10^-2.87 =1.3*10^-3M 
Ka =  (1.3*10^-3M)^2/(1.0 x 10^-1 M-1.3*10^-3M)= 1.7*10^-5
ii) [H3O+]= 10^3.43= 3.7*10^-4M
Ka =  (3.7*10^-4)^2/(1.0 x 10^-2 -3.7*10^-4) = 1.4*10^-5
iii) [H3O+]= 10^-3.95 =1.1*10^-4M
Ka= (1.1*10^-4M)^2/(1.0 x 10^-3 M -1.1*10^-4M) = 1.4*10^-5
iv) [H3O+]= 10^4.50 = 3.2*10^-5M
Ka=3.2*10^-5M)^2/(1.0 x 10^-4 M -3.2*10^-5M) = 1.5*10^-5

Table 2B. Measured pH and calculated (theoretical) pH based on literature Ka = 1.8 x 10^-5
	Concentration of CH3COOH
	Measured pH
	Theoretical [H3O+] (M)
	Theoretical pH

	1.0 x 10^-1 M
	2.88
	1.3*10^-3
	2.87

	1.0 x 10^-2 M
	3.45
	3.9*10^-4
	3.41

	1.0 x 10^-3 M
	3.92
	1.0*10^-4
	3.99

	1.0 x 10^-4 M
	4.41
	3.5*10^-5
	4.46



v) [H3O+]= 10^-2.87 =1.3*10^-3M
vi) [H3O+]= 10^3.41=3.9*10^-4M
vii) [H3O+]= -b+_√(b^2-4ac)/2a =  -(1.8 x 10^-5)+- √(1.8 x 10^-5^2-4*1*1.0 x 10^-3 M)/2
= 	1.0*10^-4M
viii) [H3O+]= -b+_√(b^2-4ac)/2a =  -(1.8 x 10^-5)+- √(1.8 x 10^-5^2-4*1*1.0 x 10^-4 M)/2
3.5*10^-5M
Data Table 3 Hydrolysis reactions of salts
	NaCl
	Hydrolysis Reaction for Cation:
	N/A

	
	Hydrolysis Reaction for Anion:
	Cl- (aq)+ H20⇌ClH (aq)+ + OH- (aq)

	
	Predicted acidity/basicity: VA SA N SB VB
	Measured pH:
7.55
	Match Prediction? N

	NaC2H3O2
	Hydrolysis Reaction for Cation:
	Na+ (aq) + H2O (l) ⇌NaOH (aq) + H (aq

	
	Hydrolysis Reaction for Anion:
	C2H3O2 - (aq) + H2O (l) ⇌ HC2H3O2 (aq) + OH- (aq)

	
	Predicted acidity/basicity: VA SA N SB VB
	Measured pH:
8.03
	Match Prediction? Y N

	Na2CO3
	Hydrolysis Reaction for Cation:
	2Na⁺ + CO₃²⁻ + HOH ↔ Na⁺ + OH⁻ + Na⁺ + HCO₃⁻

	
	Hydrolysis Reaction for Anion:
	CO₃²⁻ + HOH ↔ OH⁻ + HCO₃⁻

	
	Predicted acidity/basicity: VA SA N SB VB
	Measured pH:
10.93
	Match Prediction?  N

	NH4Cl
	Hydrolysis Reaction for Cation:
	NH4(aq) + H2O(l) ⇌ NH3(aq)  + H3O+(aq)

	
	Hydrolysis Reaction for Anion:
	N/A

	
	Predicted acidity/basicity: VA SA N SB VB
	Measured pH:
5.02
	Match Prediction? Y 

	NH4C2H3O2
	Hydrolysis Reaction for Cation:
	N/A

	
	Hydrolysis Reaction for Anion:
	HCO3 -(aq)  + H2O (l) ⇌  H2CO3(aq)  + OH-(aq)

	
	Predicted acidity/basicity: VA SA N SB VB
	Measured pH:
7.88
	Match Prediction? Y N



Post Lab Questions 
[bookmark: _GoBack]You will be calculating the Ka for the ammonium cation in two ways, one based on experimental data, and one based on known (published) values. 
1. Using your data from Table 3 for 0.50 M NH4Cl, calculate Ka for the ammonium ion using the measured pH of the salt solution. 
[HO3+] = 10^ (-5.02) = 9.6*10^-6
Ka= (9.6*10^-6)/ (0.59.6*10^-6) = 1.8*10^-10

2. For comparison, calculate the Ka for the ammonium cation, using the published value Kb for ammonia = 1.8 x 10^-5  
Ka= 1*10^-14/1.8 x 10^-5   = 5.6*10^-10
3. Comment on the difference between the two Ka values above. Which is larger? By what multiplicative factor are the two Ka values different?
The Ka from measured pH is higher than the Ka from the published Kb this is so because of experimental errors and accuracy in measurements. 
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