Chemistry 274L: Principles of Analytical Chemistry Lab, Spring 2009

Instructor: Dr. David Shinn

Office: Bilger 318 Phone 956-8282 email: dshinn@hawaii.edu

Office hours:  11:45-12:45 TR, or by appointment

Teaching Assistants: Derek Birkmire, Chester Dabalos, Kyle Reutner

Lab Hours: Section 1, MW, 1:30-4:15; Section 2, TR, 1:30-4:15 (Except on 4/30 or 5/5, labs will close at 4:25 pm!)

Text: “University of Hawaii CHEMISTRY 274L Lab Experiments” (electronic copy provided via campus email at no charge)

Supplies: You are required to provide yourself with safety glasses or goggles, and a laboratory notebook with permanent binding (no
spirals allowed) and permanent page numbering (using ink if not already numbered).

Safety is our utmost concern. No one (TAs included) will be permitted to work in lab without their safety glasses and complete foot
protection (no slippers or sandals of any type permitted). It is important that you report any accidents, no matter how minor,
immediately to your TA.

Introduction to the Analytical Chemical Laboratory

The purpose of this laboratory is to provide an opportunity for the student to become familiar with a number of analytical techniques
that most chemists use today. In addition to the more classical methods of gravimetry and titrimetry, the experiments will also
introduce you to spectrophotometry and separations technology. The analytical laboratory differs in many ways from other
undergraduate laboratory courses. In order to successfully analyze the samples, the student must be very conscientious and
meticulous. The procedures should be followed exactly if you expect to obtain reliable results — accuracy and precision are the goals —
and ultimately high performance marks.

PLAN AHEAD. You will often encounter delays while waiting for things to heat or cool. Organize your work so that these delay times
are not wasted. Keep your work area clean — sloppy work is rarely accurate nor precise. In some respects the analytical laboratory
appears more difficult and demanding. However, this is compensated for by the rewarding experience of obtaining good results.
Success is practically guaranteed if you know what you are doing and you work carefully.

The Laboratory Notebook

The laboratory notebook is an important part of this course because it is the complete record of everything you do. Your notebook
should meet the basic requirements of any research or control laboratory. The notebook must be bound and each page numbered.
Square rule paper is convenient for tables and graphs. It must begin with a Table of Contents, listing each experiment and
corresponding page numbers. All entries must be made in ink, with errors or data to be ignored neathy-lined-eut, never erased. A neat,
well-organized, and easily read notebook will make your TA happy, but the primary purpose is to compile a complete record of your
original data and calculations. Enter all data immediately into your notebook—not on loose pieces of paper which you may lose or the
TA/Instructor may confiscate.

A uniform format is essential in your laboratory notebook. This is important because it will increase the organization of your reports
and your lab work. Use the following format: Title:
Date Performed:

Date Submitted:

Partner’s Name (if any):

I Purpose — One or two sentences which state the essence of the experiment: include the method and species/analyte that is
being determined.

. Theory — In this section you should include the following:
What are the chemical reactions pertinent to this experiment?
Introduce all equations and formulas and define all variables.
What is measured and how is it related to the results?

What instruments are used and how do they work?
What equations are used in the calculations?
1. Procedure — Reference the source of the procedure.



For instance, “The procedure followed for experiment number 2 was found in the Chem 274L laboratory handout from the
Chemistry Department, University of Hawaii, Spring 2007.” Note any and all exceptions to the referenced procedure. List
the unknown identification number (IMMEDIATELY UPON RECEIVING UNKNOWN FROM TA), the starting amounts
of materials, and any dilutions. Include a physical description of the unknown.

(\VA Data and Calculations — Tabulate all original data, including weighing data. Following the table, include one sample
calculation of each type necessary for the data analysis.

V. Results
Use the following format to report results in your notebook and your submitted 3x5 cards:
The results of unknown (ID number placed here) are:
Trial # Concentration
1
2
3

X
average

S.D.
Rel. S.D.

VI. Conclusion — Look over your data and explain any trends or anomalies. Support the omission of any results by
performing a Q-test on the data (see pages 167-168 of Skoog, West, Holler, and Crouch, 8" edition). Analyze your
experimental errors. In particular, list the sources of error and the potential magnitude/direction of the error generated in
each case.

Suggestions for modification of the lab procedure and handout should be included in this section. List observations of
unexpected or inconsistent results.

The mechanics of the lab write-up are important. The following guidelines for equations, tables, and figures are recommended.

All tables and figures should be numbered and titled. Titles should be clear and descriptive.

All equations should be numbered and set off by spaces.

Specific titles are required for all columns in tables. Use asterisks and footnotes for long titles and supplemental information.
All pieces of graph paper and chart paper must be neatly trimmed and attached to the lab notebook by tape, glue, or staples.
Use the “RIGHT HAND” pages of the notebook for format-graded report.

Use the “LEFT HAND” pages of the notebook for class notes, exp’t. notes and calculations, and even side thoughts.
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Due Dates: The lab reports are due one week from the day the experiment is completed. The penalty for late lab reports is two
points for each weekday after the due date. A 3” x 5” card with a copy of your unknown results is due at the next class meeting after
the experiment is completed.

Quizzes: A short quiz will be given at the beginning of each new experiment. These quizzes will cover material given in the pre-lab
lectures and instructions. In general the student is expected to know the underlying principles of the methods used—both the
chemistry and the instrumentation.

Time Constraints: Time is of the essence. You must stay on schedule. The instruments and some reagents will only be available for
a limited time. No one is permitted to work in the laboratory unless a TA is present. To facilitate the completion of your lab work
within the allotted time, it is highly recommended that you read the lab handout and create a flow chart of the experiment in your
notebook before coming to lab. Read the appropriate chapter in the Chem 274 text and take notes during the pre-lab lectures.




Evaluation of Performance: Your performance in the determination of “unknowns” will be a major part of the evaluation of your
final grade. Usually in cleaned containers submitted the previous week, one “unknown” sample per student will be dispensed on the
day it is required. The results will be graded on a scale of 65 points. Both accuracy and precision count. If a grade of 40 or less is
received, the work may be repeated at the discretion of the T.A.. However, repeated work is subject to a 20% grade penalty. The final
grade will be based on the following scheme:

Unknown Analysis 65
Lab Notebook 10
Quizzes 20
T.A. Evaluation 5

Total 100

Rewards for accurate and precise analytical work will be provided for analyses that are reported to within 4 parts per thousand of the
known value with precisions of less than 1.5%. Regardless of scores on notebooks or quizzes for such a lab, students obtaining such
results will be given 95 points. (Note that these rewards WILL NOT be provided in the case of students having to back track and
recalculate their results after the fact.) Subsequent TA evaluations will often push the total grade for such an experiment to 100
points.
CHEMISTRY 274L - Spring 2008
Laboratory Schedule

Sequence Title(a) # of M, W Tu, Th
#_(b) Days
I Check in & Tools of the trade (UH CHEM 274L Lab 2 1/14, 21 1/15, 22
Experiments, Ch. 2 - Lecture Text)
1,2 | Weighing, Calibration of Volumetric Glassware 2 1/26, 28 1/27, 29
(UH CHEM 274L Lab Experiments)
3 | Gravimetric Determination of Ca + Lab Quiz (LQ) 2 212, 4 2/3,5
(UH CHEM 274L Lab Experiments)
4 | Determination of Na,COs in Soda Ash + LQ 3 2/9, 11, 18 2/10, 12, 19
(UH CHEM 274L Lab Experiments)
5 | Titrimetric Determination of Aspirin in a Tablet + LQ 2 2123, 25 2/24, 26
(UH CHEM 274L Lab Experiments)
6 P Determination of Fe with Cr,0;* + LQ 2 32,4 3/3, 3/5
(UH CHEM 274L Lab Experiments)
7 | Determination of Ca and Mg with EDTA + LQ 3 3/9,11, 16 3/10, 12, 17
(UH CHEM 274L Lab Experiments)
8 P Properties of an lon-Exchange Resin + LQ 3 3/30, 4/1, 416 3/31, 412, Al7

(UH CHEM 274L Lab Experiments), pgs. 920-923 (Intro to
Chromatographic Separations) and 986-988 (lon-Exchange
Chromatography) — Lecture Text

9 P Spectrophotometric Determination of Fe + LQ 3 4/8, 13, 15 4/9, 14, 16
I (UH CHEM 274L Lab Experiments)
10 P Spectrophotometric Determination of P + LQ 3 4/15, 20, 22 4/16, 21, 23
|

(UH CHEM 274L Lab Experiments)

Make up Labs /Check Out 2 4/27, 29, 5/4 4/28, 30, 5/5

Notes: (a) All experiments are described in detail in UH CHEM 274L Laboratory Experiments.
(b) 1/P designators after sequence numbers indicate whether lab is to be performed on an individual (1), partner (P), or
partner/individual (PI) basis. In the case of Pl cases, each student will have an unknown to evaluate but will do so
based on the standards used for the partners.



