Chemistry 102a Laboratory in Forensic Chemistry Spring 2007

Course This laboratory course will involve the analysis of trace evidence. Techniques

Description: utilized may include chromatography, fingerprinting, blood typing, fiber ID, glass
analysis, mass spectrometry, and infrared spectroscopy. Students will work individually
or in pairs.

Class Monday or Tuesday 1:30 PM to 4:20 PM - Laboratory - Pfahler 215
Meetings:  Pre-lab discussion: Monday — Pfahler 207; Tuesday — Pfahler 112

Textbook:  Clifton E. Meloan, Richard E. James and Richard Saferstein, Lab Manual —
Criminalistics — An Introduction to Forensic Science, New Jersey: Pearson, Prentice Hall,
Inc., 2007. ISBN: 0-13-221657-4

Notebook: 50 page Student Lab Notebook with permanent binding, Hayden McNeil (highly
recommended) OR any permanently bound (not spiral bound) notebook

Instructor:  Dr. Marian Knechel Office: Pfahler 205B
Voice: X23612 e-mail: mknechel@ursinus.edu
Office Hours: Mondays and Fridays — 12:30 pm to 1:20 pm
Wednesdays — 10:00 am to 10:50 am, 2:30 pm to 3:20 pm
OR by appointment

Safety: Suitable safety goggles must be worn by all students in the laboratories at all times. They
are available for purchase from the chemistry stockroom on the 3™ floor of Pfahler to the
right as you exit the elevator. Appropriate clothing must be worn to insure your personal
safety. Read carefully the handout entitled, "Laboratory Safety”.

Grading: Your grade in this course will be based on the following:
Approx. %
Exams and Quizzes 55%
Laboratory Work (Notebook, Results, etc.) 45%
Exams: Lab Exam #1 is scheduled during the week of March 19.

Lab Exam #2 is schedule during your lab period the week of April 23.
(NOTE: There is no final exam during the final exam period.)

Each student is expected to attend the laboratory every week on the day assigned. Our space is
limited, and there are NO make up labs. Failure to attend a lab will have a significant impact on
your grade (minimum of one letter grade). Failure to attend more than one lab can result in
dismissal from the class with a failing grade. Labs will only be excuses with proper notice and
documentation (i.e. serious illness or hardship/death in the family. You are expected do every
experiment, using the proper amounts of materials specified in the syllabus. Every student is also
expected to submit the results that he or she actually obtained. It is a serious breach of laboratory
ethics (i.e., cheating) to do otherwise. Your laboratory notebook should reflect your work. It must
be accurate, well-organized, and kept up to date. Your notebook may be collected for grading by
your instructor at any time.



Chemistry 102A Laboratory in Forensic Chemistry Spring 2007
Laboratory Schedule of Experiments

Preparation for the Laboratory: Success in the laboratory will depend upon your understanding of the
experimental procedures and your efficient use of time. You should read the indicated pages, become familiar
with the laboratory instructions, and understand what you are to do. Note carefully any safety precautions. Be
sure to include in your notebook any hazards associated with the materials you will be using. You will not be
allowed to have your textbook in the laboratory. You should write up the experimental procedure in your
notebook prior to coming to the laboratory.

Schedule of Experiments

Lab Date Expt. | Title and (Reading)*,** ***

Period # Handouts will be posted on Blackboard a minimum of one week prior
to the experiment after Lab Period 1
1 Jan. Introduction to the Laboratory, Laboratory Notebook (see handout),
16, 17 and Laboratory Safety (see handout)

The Metric System (**Manual pp 1- 3)

1 Physical Evidence Collection: Mass, Weight and Units

-- (***J pp 30-38)

-- Processing the Crime Scene (*S pp 36 - 67)

-- http://www.1bi.gov/hg/lab/fsc/backissu/april2000/twgcsi.pdf

2 Jan. -- Accuracy and Precision (see handout)
22,23 2C Practice in Making Laboratory Measurements (Part C): Densities of
Irregularly Shaped Solids (Manual pp 8 —9)

3 Jan. 6B, C | Density of Glass (Fragments) by Flotation and Density Gradient
29,30 | & D | Columns (Manual pp 39 —42)
-- Soil Analysis (see handout)

4 Feb. 7C Rate of Settling of Soil Particles (Manual pp 56 — 57, see handout)
5,6 34A, | The Emission Spectrum of Elements (Manual 293 — 298)
B, C
5 Feb. -- The Refractive Index of Glass (Fragments) by Immersion
12, 13 -- The Microscope (S pp 169 — 184)
4A Practice in the Use of the Microscope (Manual 19 — 20, see handout)
6 Feb. 14 Reproducing Bite Marks (Manual pp 127 — 129)

19, 20 5B The Refractive Index of Glass Fragments by Becke Line Observation
(Manual 31 — 32, 34 — 35, see handout)

7 Feb. 29 Separation of Ink Dyes Using Thin Layer Chromatography
26,27 (Manual pp 251 —254)
March SPRING BREAK

5,6



http://www.fbi.gov/hq/lab/fsc/backissu/april2000/twgcsi.pdf
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(continued)

8 March 17A, | HAIR: Examination of Hair by Microscopy (Manual 145 — 149)

12,13 B

-- Hair Identification

TBD LAB EXAM #1 (covering lab periods 1 — 7)
9 March 18A | FIBERS: Identification of Textile Fibers (Manual 159 — 164)

19, 20 -- | IR Analysis of Fibers, for background read Manual pp 191 — 193
10 March -- | DRUGS: Presumptive and Confirmatory Drug Tests (see handout)

26,27 -- | GC-MS Analysis of Drugs (if instrument is available), for

background read S pp 150 - 154 (see handout)
11 April 19A,B | DRUGS: A Qualitative Test for Marijuana (Manual 173 — 175)
2,3 -- Drug Analysis using NIK Tests, for background read Manual pp 181
— 185 (see handout)
-- IR Analysis of drugs, for background reread Manual pp 191-195

12 April -- SEROLOGY: Immunoassay Experiment (see handout)

9,10 9A,B | Blood Identification and Typing (Manual 71 — 77)
13 April 40 DNA Fingerprinting I EDVO-Kit #109 (Manual 333 — 350)

16, 17 11 Fingerprinting (Manual 87 — 111)
14 April LAB EXAM #2 (covering lab periods 8 — 13)

23,24

*S stands for Criminalistics — An Introduction to Forensic Science, ninth edition, by Richard
Saferstein, Pearson Prentice Hall, 2007.
**Manual stands for Lab Manual — Criminalistics — An Introduction to Forensic Science, by for
Clifton E. Meloan, Richard E. James and Richard Saferstein, Pearson Prentice Hall, 2007.
**%]J stands for Investigating Chemistry — A Forensic Science Perspective, by Matthew E. Johll, W. H. Freeman
and Company, 2007.



