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Department of Chemistry 
SUNY – Cortland 

 

CHE 310 ANALYTICAL CHEMISTRY SYLLABUS 
FALL 2010 

 
Lecture: Monday, Weds., Friday 11:30 – 12:20  Bowers 136 
   
Laboratory : Tuesdays 8:30 – 11:30am   Bowers  35/36 
 
Pre-laboratory: Monday afternoons (Specific time TBA) Bowers 35/36 
 Pre-labs require 1-2 students at a time. You will need to attend 1-2 pre-labs. 
 
Instructor: Dr. Donald J. Hughes 

Office: Bowers 23 (across the hall from the lab) 
Office hours: Monday & Wednesday 10:00 – 11:00 am 

Also available during pre-lab or by appointment. 
Email: donald.hughes@cortland.edu (All emails sent to the instructor 

must have CHE 310 in the Subject header line) 
 
Textbook: Analytical Chemistry, 6th Ed. by Gary D. Christian 
 at bookstore (or on-line)….many used copies available 
Optional: Schaum’s outlines - Analytical Chemistry 
 
Lab Fees : none (what a deal!) 
 

Laboratory 
RULES: 
1. Don’t panic/ Be safe – follow usual safety procedures 
2. Be nice to your lab partner, your instructor, your fellow students. We’re all in this 
together. 
3. Be nice to the lab equipment, expecially 

 balances – they are delicate & expensive. Don’t overload. Anything you weigh 
should already be cool. Keep ‘em clean. 

 volumetric glassware - they are delicate & expensive. Keep ‘em clean. (sound 
familiar?) 

 analytical instrumentation – they are expensive precision instruments. Treat 
with respect. If you are unsure of what you are doing, ask first! 

4. Enjoy. 
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UPDATED LABORATORY SCHEDULE (Sept 22, 2010) 
Lab date Lab no. Lab name Matrix* Lab 

report 
Due date* 

31-Aug-10 1 Safety ; suspended solids, TDS OC, TR, 
DI,TW 

mini  1-Sep-10 

7-Sep-10 2A, 2B Determination of Hardness by 
titration; Determination of chloride 
by titration 

TR mini x 2 8-Sep-10 

14-Sep-10 2A, 2B Calibration of pH meter; 
conductivity. Complete chloride 
and hardness titrations 

TR,DW mini x 3 15-Sep-10 

21-Sep-10 3 Determination of Alkalinity, ANC by 
titration; conductivity 

TR,OC Full 1-Oct-10 

28-Sep-10 4 Ion chromatography TR, OC, TW, 
DI (blank), 
others? 

  

5-Oct-10 4 continue with previous experiment Full 15-Oct-10 

12-Oct-10 5 Caffeine & related cmpds by HPLC Sports drinks, Soda, coffee 

19-Oct-10 5 continue with previous experiment Full 29-Oct-10 

26-Oct-10 6 Fe by UV-vis  TR,OC Full 5-Nov-10 

2-Nov-10 7 Petroleum products by GC/MS Gasoline, 
diesel 

  

9-Nov-10 7 continue with previous experiment Full 19-Nov-10 

16-Nov-10 8 Atomic Adsorption Spec: Lead in 
paint 

Paint 
chips 

  

23-Nov-10 8 continue with previous experiment Full 3-Dec-10 

30-Nov-10  Lab check-out, clean-up    

7-Dec-10  Data review session    

* TR = Tioughnioga R.; OC = Onondaga Creek; DI = deionized water; TW = tap water 
 
LABORATORY NOTEBOOK 
Each student is required to have his or her own Laboratory Notebook. It does not have 
to be brand new; you may start the semester using a notebook from a previous course 
that has some room left in it. Leave at least the first three pages of your notebook 
empty in order to put in a Table of Contents. The notebook pages must be used 
sequentially in time order. For example, while preparing for a lab, don’t move ahead 
several pages and “reserve” five or six pages, for example, for that particular 
experiment. Each page of your notebook must be dated. 
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In the laboratory, all information, data, calculations, notes, etc. should be recorded 
directly into this notebook and not on scrap paper.  
 
Writing should be clear and concise and in ink. (Use a ballpoint pen—the ink does not 
run when it gets wet.) Errors should be crossed out with a single line and the 
correction written next to it. PLEASE don’t scribble over the error. Your notebook must 
reflect the objective truth of your laboratory experience. Include: 

 times, so anyone (you, me, your lab partner) can go back and reconstruct what 
happened and when 

 observations (“titration endpoint was light blue,” “small amount of white 
precipitate suspended in solution—did not settle out,” etc.) 

 write down when something goes “wrong,” like you over-titrated, or the flask 
fell over, or whatever. This explains why something had to be redone. 

 
 *  *  *  *  * 

Grading 
A. Laboratory work    total = 195 points 

 

Mini-lab summary  

Required mini-labs (5 pts each) Lab date 

1. TSS.TDS or Susp.Sed. Aug. 30,2010 

2, Chloride Sept 7 or 14 

3. Hardness (TH) Sept 7 or 14 

4. Ca hardness (CH) Sept 7 or 14 

5. pH, conductivity Sept. 14, 2010 

6. Pre-lab (0 or 5pts) Assigned 

7. QA/QC review, data entry Assigned 

8. Assigned analysis #1 Assigned 

9. Assigned analysis #2 Assigned 

Total mini-lab points = 5 x 9 = 45 points 
Opportunities for bonus points:  

- go sampling (5 pts) 
- do extra mini-lab (graded) 

 
 

Full labs (6 @ 25 pts each ) = 150 points 
 

 B.  Course work   total = 185 points 
 
Assignments  60 pts (probably 3 @ 20 pts) 
Midterm  50 pts 
Final   50 pts 
short term report 25 pts 
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a. Laboratory work  
     Lab notebooks will not be graded, per se, but you must maintain a reasonable 
notebook, following the guidelines set forth above, in order to pass the course. I will 
check notebooks two weeks into the course and provide feedback. I will re-check later 
on, as needed. Everyone should be up to par before the semester is too far along. 
     
     Lab Reports There are two types of reports for the experiments in this course:  

 “mini” – consists of standard lab sheet with critical data and calculations 
 “full” – consists of complete, typed lab write-up, with 

 - Title, date, author, etc. 
 - experimental objective 
 - procedure:   
Provide enough detail so that someone else could duplicate what you did. 
If the written procedure is detailed, then reference the written procedure & 
summarize what you did. If the written procedure is not detailed, then provide a 
detailed account of the procedure followed. In either case, document any deviations 
from the written procedure. 
 - results: tabulate raw data. INCLUDE UNITS!!!! 
 Include pertinent observations. 
 - data analysis 
 - discussion 
 - references 

 
 

Mini lab writeups are due the day after the lab is completed. Writeups more than a 
week late will not be accepted. (Just fill in the data and hand in the form – they’re 
short!) 
 
Full lab reports are due on the Friday of the following week after each experiment 
is completed. Reports will be penalized 5 points for every week or fraction thereof that 
the report is late. I will allow one revision of up to three lab reports to improve the 
grade. 
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b. Assignments/ tests 
 
Two tests will be given: a midterm and a final. They will probably be weighted equally, 
depending on how things go. We’ll see. 
 
Assignments: each student must research and write up a short report (2-3 pp) on a 
specific instrumental method. Pick something that interests you. Examples… 

o analysis of trace metals using ICP-MS 
o analysis of drugs/ metabolites using HPLC 
o protein analysis using MS-MS 
o DNA sequencing using PCR 
o lead analysis using XRF 

…there are many possibilities! 
Include: historical origins (when invented, and by whom), how is it used, principles of 
operation, levels of detection/quantification, advantages/disadvantages, AND how 
much does it cost to buy and operate the required equipment? Become an expert, and 
be prepared to tell us about it in class at the end of the semester. 
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TENTATIVE COURSE SCHEDULE 
 
WEEK Date Monday Weds. Friday Reading assignment 

1 30-Aug-10 

Intro - self, students, 
grading, syllabus, lab 
preview; survey of 
students 

Overview: why do anal. 
chem?Water chem. intro: 
USGS data from 
Tioughnioga R. 

Expressing 
concentrations: molarity, 
normality Chapter 1 & Capter 5 

2 6-Sep-10 No Class  Data handling, statistics Data handling, statistics Chapter 3 

3 13-Sep-10 Titration: acid/base 
Titration: compleximetric, 
precipitation Titration: redox Chapters 6, 7, 8, 9, 11 

4 20-Sep-10 Sampling methods, QA/QC  Chap. 4, 26 

5 27-Sep-10 Limits of detection & quantification  Chap. 3.22 

6 4-Oct-10 Extraction and concentration techniques  Chap. 18 

7 11-Oct-10 Electrochemistry   Chap 12 & 13 

8 18-Oct-10 Chromatography   Chap. 19 - 21 

9 25-Oct-10 Chromatography      " 

10 1-Nov-10 Spectroscopy - basics, UV-vis  Chap. 16 & 17 

11 8-Nov-10 Spectroscopy - IR, flourometry     " 

12 15-Nov-10 Flame methods - AA, emission  Chap. 17 

13 22-Nov-10 ICP No Class  No Class     " 

14 29-Nov-10 GC/MS , LC/MS, ICP/MS   
Chap. 20.10; pp 618-
620 

15 6-Dec-10 
Special topics: student 
presentations    
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Students majoring in Adolescence Education: Chemistry 7-12 will focus on acquiring knowledge and developing skills aligned with 

learning outcomes from the College's Conceptual Framework for Teacher Education and those established by the National Science 

Teachers Association.  In particular, this course addresses Conceptual Framework Learning Outcome 2:  Possess in-depth knowledge 

of the subject area to be taught; Conceptual Framework Learning Outcome 13: Demonstrate sufficient technology skills and the ability 

to integrate technology into classroom teaching/learning; NSTA Standard I:  Content; NSTA; Standard 2: Nature of Science; NSTA 

Standard 3: Inquiry; NSTA Standard 4: Issues; and NSTA Standard 7: Science in the Community. 

 


