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PHYSICAL CHEMISTRY LABORATORY FI3B
Experiment 34
Absorption Spectrum of a Conjugated Dye

Additional Reading: Garland et al, 8th ed., pp. 393-98, 618-36; Atkins & De Paula, PP.
288-92, problem 8.31, pp. 489-90, pp. 495-87, and p. 500 (section c).

Note: You can skip the error analysis in this expetiinent. ‘

lab he Lab notebook:

1. Calculate the purely theoretical A, in nm for each dye in the simplest particle-
in-a-box model (the Kuhn Model) by using Equation (5) in the lab text (a = 0).

2. For the three wavelengths in question 1., calculate and tabulate the
wavenumber (cm™) and excitation energy (kJ/mol) for each A,.

3. Derive Equation (5) and list various assumptions made in the Kuhn model.
Include the calculation of the numerical factor 63.7 nm (show all work and units!).

The Experiment

The experiment is described in the lab text; we will perform the experiment with
the exception that the spectra will be obtained using the Perkin-Elmer Lambda 4B
Spectrophotometer. The instructions for using this instrument are available in the P.

Chem lab next to the instrument. The three dyes we will work with are (the ethyl groups
are omitted):

Dye 1: 1,1’-diethyl-2,2’-cyanine iodide




Lab Report Checklist

L. Cover Sheet all filled in.

—Most fundamental result value reported
--Literature values referenced somewhere

2. Data and calculations.
--neatly tabulated

--sample calculation of every different type of calculation, done by hand

(one sample for every column of the spreadsheet)
—UNITS everywhere!!!

—graphs include Legend with slope, intercept, error bounds, etc.

3. Full table of results, both intermediate and final (final results go on cover page)

4. Discussion

—does the error bound include the accepted value?
--dominant source of error
—-discussion questions from handout or lab text

5. Attached spectra or other chart recorder traces (photocopies are ok)

6. Recall format for reporting values with uncertainties:
—Round uncertainties to two significant digits.
—_Round values consistent with their uncertainties.
—-Examples:

1746271 £001186 mol L' becomes 17.463 £0.012 mol L!
| t 1} 1

Note the format in scientific notation:

(2974 +0.014) x 10® m¥s
t 1



NAME:
Group #:

LAB Section:

DATE LAB WORK COMPLETED:

DATE HANDED IN:

Tues.3-6___ Tues.6-9__ Wed.3-6__ Wed.6-9___ Thurs.3-6___ Thurs.6-9___

Experiment # and Title:

Grade =
Lab notebook (15%) =
Calculations (20%) =
Error analysis (25%) =
Discussion (25%) =

I am presenting my original

work for evaluation and have Results (15%) =

completed the checklist

on the reverse. Lateness (3 pts/day)

Sign Here:
Results:
Experimental Theoretical

Percent relative error

or Literature values (source)

Percent absolute error



Cover Sheet - available in lab.

Experimental Procedure - briefly indi -
o Fianedont. y indicate deviations from the procedure in the manual

Purpose: Describe the most fundamental quantity that is measured in the experiment.
Primary Data - neatly labeled tables of the data taken in the laboratory.

Sample Calculations — A sample one of each kind of calculation done in the report,
starting with the primary data and working toward the necessary derived
quantities. This should not simply be gobs of equations, but include a bit of prose
between each equation explaining what is being done. These should be done by
hand. (See p.25 of Garland.)

Results - appropriate tables of derived quantities and recorder charts.

Error Analysis - include representative calculations demonstrating the propagation of
uncertainties.

Discussion - describe any deviations from theoretical or accepted values.

Define the major source of error. (Which measurement introduced the major
source of error?)

Answer question posed by the lab text or handout.

Appendix - any lengthy spreadsheets.

Lab reports should also generally look like the example in the lab text, pp. 10-25.

Since several students may be performing the experiment at the same time, there may be a
temptation to copy- Students must present their own work for evaluation. Although students are
free to discuss the experiments, lab reports that are too nearly the same as any other--
INCLUDING REPORTS OF PAST YEARS, WHICH I HAVE ON FILE--will automatically be

marked F for plagiarism (zero points).
Grading

The main criteria for assigning grades to a report will be how well the report
communicates the results, quantifies the uncertainties, describes their derivation, and
demonstrates comprehension of the experiment. Due dates: Lab reports will be due two weeks
after the experiment is performed. Late reports will be penalized 3 points for every weekday
(the weekend counts as one day). After all the reports have been turned in for a given
experiment, the whole set of reports will be graded together and handed back to the studeat.

Once the reports are handed back to the class, no further late reports will be accepted for that
experiment.




Lab Manual: Garland, Nibler, and Shoemaker, Eighth edition

General reading on the lab and reports:

pp. 1-28 (emphasize), 29-90 (important), 687-708, 719-720 (essential).

This laboratory supplements the material covered in lecture. The lab grade is a portion of
the final course grade corresponding to one credit. Students will perform the labs according to
the schedule of experiments handout. Each individual student will keep their own data in their
lab notebook and write their own lab reports.

The handout for each experiment contains the reading assignments of important
background material. This is NOT suggested reading. The philosophy behind this modest
amount of background reading is that each student should have a feeling for the experimental
method and the equipment used in the experiment. The assigned material in the lab text,
handouts, and other sources should be read before coming into the lab. Preparedness will help
the student be more confident with the experiment and work more efficiently.

The bound lab notebook sold in the bookstore is required; bring one to the first lab
period. All data taken in the lab should be entered directly into this. Recording data in a lab
notebook is an important practice in documentation that will follow you throughout your

rofessional career, perhaps even into a courtroom (if your are not careful). Before coming to
lab you will also enter into your notebook the prelab calculations and questions from the lab
handouts. The notebook pages will be signed, dated, and the carbon copies will be handed in
before leaving lab.

Two other ideas will help make the lab a better learning experience. After an
experimental setup has been assembled and before starting the procedure, have the instructor
check the setup and ask the instructor to describe any points of misunderstanding or confusion.
Before leaving the lab the student should make a mental rundown of the calculations to be
performed to be certain of having all the data needed. This includes the very important €rrors
estimated for the measurements made.

Lab Reports

A written lab report will be handed in by each student for each experiment. There are
two objectives of the lab reports of approximately equal value. The reports should be written
from the perspective of communicating to any interested outside observer the important details
of the experiment, as if the experiment had never been done before and the results are new. Th
reports also should be prepared to demonstrate to the instructor a comprehension of th o
principles of the experiment, the associated analysis of the data and uncertainties, and :m

interpretation of the results. Preparation of lab reports should b i i
s . . € calrie
objectives in mind. Lab reports should be neat, but typing is not necessdau'yOUt Wtk thesc w0



