 Elementary Quantitative Analysis
CHEM 116, Spring 2009
Tues & Thur 12:30-1:20, 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 TR 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. Roberto Delgadillo
phone: 
472-1430

office: 738 HaH

C.) Required Items:
(i) 
Chem. 113 is a prerequisite

(ii) 
Are you also registered for Chem. 114?
(iii)
Text: "Quantitative Analysis" 7/e  Daniel C. Harris, Freeman & Co., New York
(iv) 
Lab Manual: "Laboratory Manual for Quantitative Chemical Analysis", J.D.Carr (2007)

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

(vi) 

Padlock for lab station and lab deposit card
(vii) 

Black Sharpie for labeling glassware

(viii) 

Calculator for exams and lab (TI-89 style or a simpler model)

(ix) 

Laptop (optional) to run Excel calculations during lab

D.) Coursework:
Students will have one midterm exam and a two hour, comprehensive final.  The mid-term exam will be held during the normal course hour on the tentative date shown below.  The final will be held at the time listed in the course schedule.



Midterm Exam:
100 pts

(Thursday, March 12)



Final:


200 pts

(10am-12pm, Friday, May 8)



Laboratory:
            250 pts

(due at end of each lab)



Lab Notebook:
  50 pts

(due during lab check-out)



Total:


600 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. 

E.) Grading scale: A+=95%; A=90%; A-=85%; B+=80%; B=75%; B-=70%; C+=65%; C=60%; C-=55%; D=50%; D-=45%; F=40% 
Elementary Quantitative Analysis
CHEM 116, Spring 2009
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. 
Calculators & Translators: Please restrict the calculators you bring to exams to a TI-89 style calculator or a simpler model. You only need basic math functions to complete the exam. Please do not bring programmable calculators or calculators that allow text entry. 
Also, if you require a translator to assist in understanding the exam questions, please only bring a translator that is limited to a single word translation. Do not bring translators that allow large text entry or that can use WIFI and download text from the internet. 

Solutions Manual for Quantitative Chemical Analysis: Three copies of the solutions manual for the 7th edition of Quantitative Chemical Analysis are on reserve in the Chemistry Resource Room. I strongly recommend only utilizing the solutions manual after you have made a good-faith effort in trying to solve the problems on your own. Use the manuals to check your answers or to help you understand the solution after you have talked to your TA or to me. Do not use the manual as a study aid to see how to work the problems without working them out first by yourself.
Laboratory Overview:
A very important percentage of your grade in CHEM 116 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.

During the lab for the first week, you will calibrate your lab equipment. It is essential that you use these calibrated values for the remainder of the labs to ensure accurate results.

Lab Make-up: You will have the opportunity to re-do or make-up any lab during the last week of lab. The grade for the make-up lab would replace your original grade. You may submit one free re-calculation of lab results if you made a math error or calculation mistake. You must state the source of your mistake and what corrections you made. You may submit as many recalculation of lab results as needed, but all other re-calculation submissions will incur a 15% penalty to your lab grade.
Lecture Topics
CHEM 116, Spring 2009
Date 
Chapter 

Topic



Problems
Jan 13
Chap 0 & 1
Measurement
0-1,5-A,6   &  1-5,7,22,24,26
Jan 15
Chap 2 & 3
Tools
2-D,1,10,15,  &  3-A,5,9,11
Jan 20
Chap 3
Error
3-12,13,15,18,21,23

Jan 22
Chap 27
Gravimetry
27-2,3,7,14,18,25,26
Jan 27
Chap 4
Statistics 
4-B,E,2,3,6
Jan 29
Chap 4
Statistics (cont)
4-9,11,13,14,15,18,22

Feb 3
Chap 5
Calibration
5-A,B,C,22,23

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

Feb 10
Chap 6
Equilibrium (cont)
6-17,21,37,40,54
Feb 12
Chap 7
Titrations
7-B,C,D,1,2,4,8,11,13

Feb 17
Chap 7
Titrations (cont)

Feb 19
Chap 8
Activity
8-A,C,1,4,8,14
Feb 24
Chap 8
Equilibrium (systematic)
8-F,G, H,10,16
Feb 26
Chap 8
Equilibrium (cont)
8-18,8-21,8-23
Mar 3
Chap 8
Equilibrium (even more)
8-26, 28
Mar 5
Chap 12
EDTA Titrations
12-B,2,4,5,

Mar 10
Chap 12
EDTA Titrations (cont)
12-6,13,22,28

Mar 12

MIDTERM EXAM
Mar 16-20

Fall Break
Mar 24
Chap 14
Electrochemistry
14-B,D,I,2,3,15,18,25,41
Mar 26
Chap 16
Redox Titrations
16-A,C,1,2,7,14,15,16,24
Mar 31
Chap 18
Spectrophotometry
18-A,C,D,1,6,8,16,18,19

Apr 2
Chap 18
Spectrophotometry (cont)


Apr 7
Chap 9
Monoprotic acid/base
9-B,C,G,H,4,6,10,13,19

Apr 9
Chap 9
Monoprotic acid/base (cont)
9-24,26,27,29,30,36,37
Apr 14
Chap 23
Separations
23-B,1,2,3,29,44

Apr 16
Chap 23
Separations


Apr 21
Chap 24
Gas Chromatography
24-A,B,C
Apr 23    
Chap 10
Polyprotic acid/base
10-A,1,2,4,7,9,16,23,29,31,33,38


Apr 28
Chap 11
Acid/base Titrations
11-A,B,F,G,I,3,5,6,7,13,16

Apr 30
Chap 11
Acid/base Titrations (cont)
11-23,27,34,36,45,46,54,64

May 8

FINAL EXAM 10:00-12:00

Tentative Lab Schedule

CHEM 116, Spring 2009
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, 11, 14 & 15) will be taken in different order by portions of the students.

Date 
Experiment 
Value
Jan 12 - 16
Check-in, Safety, Introduction to Analytical Chemistry (Exp 1)

10
Jan 20 - 23  
Statistical Treatment of Data (Exp 2)

15
Jan 26 - 30
Gravimetric Determination of Aluminum (Exp 3)

35
Feb 2 - 6
Gravimetric Determination of Aluminum (cont)

Feb 9 - 13
Volumetric Determination of Soda Ash (Exp 4)

40
Feb 16 - 20
Volumetric Determination of Soda Ash (cont)

Feb 23 - 27
Determination of the Purity and pKa of Weak Organic Acid (Exp 5)
30
Mar 2 - 6
Determination of the Purity and pKa of Weak Organic Acid (cont)

Mar 9 - 13
Water Hardness by EDTA Titration (Exp 6)

25
Mar 23 – 27
Coulometric Determination of Vitamin C (Exp 14)

25
Mar 30 – Apr 3
Spectrophotometric Determination of Iron (Exp 11)

25
Apr 6 - 10
Potentiometric Titration of Iron (Exp 7)

25
Apr 13 – 17
Gas chromatographic Analysis of Aromatic Hydrocarbons (Exp 15)
20
Apr 20 - 24 
Lab Make-up
Apr 27 – May 1
Check out of lab

           TOTAL
250
NOTE:  Students having a Monday lab should make up Jan 19 lab on Jan 23 (Friday).

Basic Laboratory Protocols 
CHEM 116, Spring 2009

When are things due and how are they graded?

Lab result cards are due the day that the lab is complete, at the end of the lab time (i.e. 5:20pm).  No cards will be accepted after the end of lab (i.e. you will receive a 0 for that lab).  Your results will be compared to the true values and a score will be assigned based on your accuracy and precision.  

Lab notebooks are due at the end of the semester, but this is NO reason to wait to complete your write-ups.  The purpose of the notebook is to have an accurate representation of what you did, and you cannot possibly recall some minute detail from September in December.   Please refer to page 10 of your manual for how to keep a notebook.  The notebooks will be graded based on completion and following the instructions on page 10.

General notes on Lab Notebooks/Result Cards

1.  
At the beginning of a set of calculations, list what they are.  Do not have pages of calculations without explanations.

2.  
If deviating from the handout’s procedure, explain why you have done so.  Do not deviate without explanation.

3.  
Always, always, ALWAYS use a pen with writing in a lab. Do not use a pencil, EVER.

4.  
Mistake’s happen.  Cross them off with a single line.  Do not use a swirly or use white-out in your notebook.

5.  
Excel makes up a lot of insignificant figures.  Do not report insignificant figures!

6. 
The TA who is grading your results is not psychic.  List your unknown prominently in your notebook and on your card.   

7.  
Always keep notes SOLELY in your lab notebook.  Do not write on a scrap of paper with the intention of transferring it neater later.  This is an accurate representation of what you do.  We expect to see cross-outs and spills!

8.  
Tape Excel spreadsheets into your notebook.  Do not shove them in haphazardly.  Trim the edges of the paper so that the sheets fit into the book.  It is okay to leave room for graphs by skipping pages for short-term purposes.

9.  
Set up your notebook before coming to lab.  You will come to recitation with questions and be prepared.  This will help you get started with the lab faster and get done faster.  

Guide For Volumetric Titration:

(just cut out and use)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


