 Elementary Quantitative Analysis
CHEM 221, Fall 2006
Tues & Thur 9:30-10:45, Rm. 112 Hamilton Hall

A.) Instructor:  Dr. Robert Powers

Office



Labs

Address:
722 HaH


720 HaH


Phone:

472-3039


472-5316

Web-site: http://bionmr-c1.unl.edu/

Office Hours: 10:30-11:30 am MWF or by Special Appointment.

I am in my office many other times during the week and am always willing to speak with you if you find me in or make an appointment.
B.)
Teaching Assistants:

Ms. Jennifer Copeland
phone: 472-5316

office: 721 HaH

Mr. Rajesh Rajasekaran
phone: 472-0391

office: 534 HaH
Ms. Kylie Steuben

phone: 472-0391

office: 534 HaH

C.) Required Items:
(i) 
Text: "Quantitative Analysis" 7/e  Daniel C. Harris, Freeman & Co., New York
(ii) 
Lab Manual: "Laboratory Manual for Quantitative Chemical Analysis", J.D.Carr (2005)

(iii) Laboratory Notebook: bound (not spiral), use one with grids instead of lined pages for graphs.

(iv) 
Padlock for lab station and lab deposit card
D.) Coursework:
Students will have three hourly exams and a two hour, comprehensive final.  Exams 1-3 will be held during the normal course hour on the tentative dates shown below.  The final will be held at the time listed in the course schedule.


Exam 1:

100 pts

(Thurs., Sept. 14)



Exam 2:

100 pts

(Thurs., Oct. 26)



Exam 3:

100 pts

(Tues., Nov. 21)



Final:


200 pts

(10am-12pm, Monday, Dec. 11)



Laboratory:
            400 pts

(due at end of each lab)



Lab Notebook:
100 pts

(due at end of semester)



Total:


1000 pts

Answer keys for exams and lecture notes are posted on the web (http://bionmr-c1.unl.edu/). Answer keys for exams will also be posted on the bulletin board next to Room 722 Hamilton Hall. If removed for photocopying, these keys must be returned to the bulletin board immediately after use. 
Elementary Quantitative Analysis
CHEM 221, Fall 2006

Course Overview:
Quantitative analysis is one of the classic categories in chemistry. It deals with finding out the composition of matter. The branch of science called analytical chemistry involves techniques developed in the 19th century as well as techniques still being developed today. Your lab experience will include measurements made by classical gravimetric and titrimetric methods as well as more modern techniques involving spectrophotometry, electrochemistry, and chromatography.

To fully understand the successes and limitations of chemical analysis, one must have a firm grip on kinetic and equilibrium processes of samples being analyzed. Mostly in elementary quantitative analysis that means behavior in aqueous solution. We will spend at least half the course talking about chemical equilibria in aqueous solution.

For each lecture topic there is a list of suggested homework problems and expected reading assignments. The homework will not be collected or graded, but successfully completing the reading and problem sets will increase your likelihood of doing well on the exams. 
Laboratory Overview:
A very important percentage of your grade in CHEM 221 will be determined by your performance in the laboratory. You will be furnished samples whose composition is known to us. You will be asked to determine how much of a given analyte is present and will be graded on how well you agree with the correct answer.
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Lecture Topics
CHEM 221, Fall 2006
Date 
Chapter 

Topic



Problems
Aug 22
Chap 0 & 1
Measurement
0-5,6   &  1-5,7,22,24,26
Aug 24
Chap 2 & 3
Tools
2-D,10,12,15,  &  3-A,5,9,11
Aug 29
Chap 3
Error
3-12,13,15,18,21,23

Aug 31
Chap 27
Gravimetry
27-2,3,7,14,18,25,26
Sept 5
Chap 4
Statistics 
4-A,B,2,3,6
Sept 7
Chap 4
Statistics (cont)
4-9,11,13,14,15,18,22

Sept 12
Chap 5
Calibration
5-A,B,C,22,23

Sept 14

EXAM 1

Sept 19
Chap 6
Equilibrium (Intro)
6-A,B,G,I,K,1,2,3,5,13

Sept 21
Chap 6
Equilibrium (cont)
6-16,21,37,40,54
Sept 26
Chap 7
Titrations
7-A,B,D,1,2,4,8,11,13

Sept 28
Chap 8
Activity
8-A,C,1,4,8,14
Oct 3
Chap 8
Equilibrium (systematic)
8-F,G, H,10,16
Oct 5
Chap 8
Equilibrium (more)
8-18,8-21,8-23
Oct 10
Chap 8
Equilibrium (even more)
8-26, 28
Oct 12
Chap 9
Monoprotic acid/base
9-B,C,G,H,4,6,10,13,19
Oct 16-17

Fall Break

Oct 19
Chap 9
Monoprotic (again)
9-24,26,27,29,30,36,37
Oct 24    
Chap 10
Polyprotic acid/base
10-A,1,2,4,7,9,16,23,29,31,33,38

Oct 26
 
EXAM 2



Oct 31
Chap 11
Acid/base Titrations
11-A,B,F,G,I,3,5,6,7,13,16

Nov 2
Chap 11
Acid/base Titrations (cont)
11-23,27,34,36,45,46,54,64

Nov 7
Chap 12
EDTA Titrations
12-B,2,4,5,6,13,22,28

Nov 9
Chap 14
Electrochemistry
14-B,D,I,2,3,15,18,25,41

Nov 14
Chap 15
Potentiometry
15-E,6,7,8,10,13,17,23,24

Nov 16
Chap 16
Redox Titrations
16-A,C,1,2,7,14,15,16,24

Nov 21

EXAM 3
Nov 22-24

Thanksgiving
Nov 28
Chap 18
Spectrophotometry
18-A,C,D,1,6,8,16,18,19

Nov 30
Chap 23
Separations
23-B,1,2,3,11,29,

Dec 5
Chap 23
Separations
Dec 7
Chap 24
Gas Chromatography
24-A,B,C
Dec 11
FINAL EXAM 10:00-12:00

Tentative Lab Schedule

CHEM 221, Fall 2006

Due to equipment limitations for experiments late in the semester, your TA will modify this schedule so you are not frustrated by too many students wanting to use the same equipment at the same time. In other words, the later experiments in the semester (Exp # 7, 10, 11, 14 & 15) will be taken in different order by portions of  the students.

Date 
Experiment 
Value
Aug 21-25
Check-in, Safety, Introduction to Analytical Chemistry (Exp 1)

0

Aug 28-Sep 1  
Statistics (Exp 2)

50

Sep 5-8
Gravimetric Aluminum (Exp 3)

150
Sep 11-15
Gravimetric Aluminum (cont)

Sep 18-22
Volumetric Soda Ash (Exp 4)

200
Sep 25-29
Volumetric Soda Ash (cont)

Oct 2 - 6
Titration of Weak Acid & pK Determination (Exp 5)

100
Oct 9-13
Complexometric Titration for Water Hardness  (Exp 6)

100
Oct 18-24
Potentiometric Titration of Iron  (Exp 7 )

100
Oct 25-31
Coulometric Analysis of Vitamin C  (Exp 14 )

100
Nov 1 - 7
Spectrophotometric Determination of Chromium and Cobalt (Exp 10 )
100
Nov 8-14
Spectrophotometric Determination of Iron  (Exp 11 )

100
Nov 15-21
Gas chromatography of Aromatic Hydrocarbons  (Exp 15 )

100
Nov 27-Dec 1 
Lab Make-up
Dec 5-8
Check out of lab

TOTAL
1100
Scaled to 400 pts for final grade
NOTE:  Students having a Monday lab should make up Sept 4 lab on Sept 8 (Friday).

Guide For Volumetric Titration:

(just cut out and use)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


