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Chem	  106:	  Class/	  Lab	  	  
Week	  13	  

Pick	  a	  vial	  
Using	  the	  vial	  number,	  sign-‐in	  on	  the	  Lab	  roster	  

TODAY:	  
1)	  Fluid	  Exchange	  

2)	  Acid-‐Base	  Equilibrium	  Experiment	  	  
3)	  Global	  Warming	  Capstone	  WriKng	  Assignment	  

(INTRODUCTION)	  

Turn	  in	  Completed	  Global	  Warming	  Scantron	  

Chem	  106:	  Class/	  Lab	  	  
Week	  12	  

Follow	  Instruc?ons	  
hSp://chemconnecKons.org/general/chem120/

fluid-‐ex.106.html	  

Water	  evaporates,	  and	  Water	  is	  an	  Acid	  &	  a	  Base	  

H2O(l) +  energy D   H2O(g)  

Equilibrium	  &	  Currency	  Exchange	  Rates	  
The US $ is the current common global 
currency 

The cost of a McDonald’s Big Mac in   
US $, country by country, provides a 
basis for the relative global market 
equilibrium value of the local currency 

The “Big Mac Index” was introduced by 
the Economist magazine in September 
1986 by Pam Woodall and is published 
annually 

Currently, US $20 would only buy 3 Big 
Macs in Geneva, Switzerland, but 9 in 
Moscow, Russia 

Geneva D US D Moscow 

Water	  is	  neutral	  	  
It	  is	  an	  Acid	  and	  a	  Base	  

Reactants D Products 
EXPERIMENT #1!

Amount! Amount!
TIME! Reactant! Product!

1! 100! 0!
2! 75! 25!
3! 59! 41!
4! 48! 42!
5! 41! 59!
6! 37! 63!
7! 34! 64!
8! 32! 68!
9! 31! 69!

10! 30! 70!
11! 29! 71!
12! 29! 71!
13! 29! 71!

EXPERIMENT #2!
Amount! Amount!

TIME! Reactant! Product!
1! 0! 100!
2! 10! 90!
3! 16! 84!
4! 20! 80!
5! 22! 78!
6! 24! 76!
7! 25! 75!
8! 26! 74!
9! 27! 73!

10! 28! 72!
11! 29! 71!
12! 29! 71!
13! 29! 71!
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Water	  is	  neutral	  	  
It	  is	  an	  Acid	  and	  a	  Base	  

Reactants D Products 

(“Equilibrium Constant”) K = [Products ][Reactants]  

Water	  is	  neutral	  	  
It	  is	  an	  Acid	  and	  a	  Base	  

Reactants D Products 
EXPERIMENT #1!

Amount! Amount!
TIME! Reactant! Product!

1! 100! 0!
2! 75! 25!
3! 59! 41!
4! 48! 42!
5! 41! 59!
6! 37! 63!
7! 34! 64!
8! 32! 68!
9! 31! 69!

10! 30! 70!
11! 29! 71!
12! 29! 71!
13! 29! 71!

EXPERIMENT #2!
Amount! Amount!

TIME! Reactant! Product!
1! 0! 100!
2! 10! 90!
3! 16! 84!
4! 20! 80!
5! 22! 78!
6! 24! 76!
7! 25! 75!
8! 26! 74!
9! 27! 73!

10! 28! 72!
11! 29! 71!
12! 29! 71!
13! 29! 71!

(“Equilibrium Constant”) K = [Products ][Reactants]  

K = [71][29] 
K = 2.4  

K = [71][29] 
K = 2.4  

Water	  is	  neutral	  	  
It	  is	  an	  Acid	  and	  a	  Base	  

1.0 M HCl solution 
K = [Products ][Reactants] 
K = 1.0 ÷ 0 = ∞ 

1.0 M HOAc (vinegar) solution 
K = [Products ][Reactants] 	

K ≈ 10-5 

Water	  is	  neutral	  	  
It	  is	  an	  Acid	  and	  a	  Base	  

 H2O	  +	  H2O	  	  D	  	  	  H3O+	  +	  OH-	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  conj	  	  	  	  	  	  	  	  conj	  

	  	  	  	  	  	  	  	  acid	  1	  	  	  base	  2	  	  	  	  	  	  	  	  acid	  2	  	  	  	  	  base	  1	  

 Kw  = 1 × 10-14 at 25°C 

 Kw  = [H3O+ ][OH-] = [1 × 10-7M][1 × 10-7M] 

The pH Values of Some
 Familiar  

 Aqueous Solutions 
(TODAY’S LAB EXPERIMENT)  

[H3O+]	


[OH-]	


 neutral	

solution	


 acidic	

solution	


  basic	

solution	


[H3O+]>	

     [OH-]	


[H3O+]<	

     [OH-]	


[H3O+] =	

     [OH-]	
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Chem	  106:	  Class	  
Week	  12	  

Today’s	  experiment	  
Acids-‐Bases	  Experiment	  

(Course/	  Lab	  Manual	  pp.	  79-‐82)	  	  	  
Due	  &	  stamped	  Today	  

http://chemconnections.org/general/chem121/Buffers/Buffers-
Med-Pres.htm http://chemconnections.org/general/chem121/Buffers/Buffers-

CO2-Oceans-2011.htm 

Energy	  	  	  	  	  	  	  	  	  	  	  	  Global	  Warming	  

Economy	  
Jobs	  

(Carbon)	  

(CO2)	  

(Carbon)	  

(CO2)	  

https://www.co2.earth/ 

Global	  Warming,	  Your	  Carbon	  Footprint	  &	  
Your	  Future	  

SEE:  
http://chemconnections.org/IFTVET-2016/IFVET-Global%20Warming.htm 
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Viewing/	  Reading	  /	  Doing	  
Student	  Research	  &	  Wri?ng	  Assignment	  

hSp://chemconnecKons.org/Global%20Warming/Global%20warming%20&
%20Carbon%20Footprint.pdf	  

Global	  Warming,	  Your	  Carbon	  Footprint	  &	  
Your	  Future	  

	  Capstone	  Wri?ng	  Project	  

http://chemconnections.org/Global%20Warming/ 

Sign today’s Roster with designation (M1…. etc.) if you 
are forming an ARC Help Group 

Chem	  106:	  Class	  
Week	  13	  

Turn	  in	  Today	  
1.  TitraKon	  of	  Vinegar:	  Completed	  Course/	  Lab	  Manual	  

pg.	  86)	  Due	  Today	  
2.  Post	  Lab	  QuesKons:	  Aqueous	  SoluKons	  (Complete	  

Course/	  Lab	  Manual	  pg.	  87)	  DUE	  Today	  
3.  Ideal	  Gas	  Worksheet	  (Course/	  Lab	  Manual	  pg.	  60)	  	  

DUE	  Today	  
Acids-Bases Experiment 

(Course/ Lab Manual pp. 79-82)   
Due & signed Today 


