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AN INTERVIEW WITH MELISSA VALADEZ

Q: What activities do you perform
regularly at in the crime lab?

A: I work in the trace evidence sec-
tion of a crime laboratory and ana-
lyze evidence such as hairs, fibers,
paints, shoe and tire impressions,
physical matches, and vehicle lamp
filaments. Most of my work is done
in the lab using microscopes and
other instrumentation, but some-
times I am asked to collect evidence
from crime scenes as well. I also
travel across the state in order to
testify in the court of law to explain
my procedures and conclusions to
juries.

Q: What is your educational back-
ground?

A: T have a Bachelor of Science
in Chemistry from Texas A&M
University and a Master of Science
in Forensic Science (MSFS). Once [
was hired as a forensic scientist, I
went through an extensive in-house
training program prior to working
on any cases. Since then I have at-
tended numerous conferences and
training classes in order to further
my knowledge.

Q: What do you like best about your
job?

A: There is so much variety in what
I do on a daily basis. Each case that
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comes in has its own story, and
each item of evidence has to be
handled in its own unique way. I
get to do something different every
day, and my knowledge base is
constantly expanding. One day I
might be working on a homicide
case with bloody shoe impression
evidence and the next day it may
be a criminal mischief case involv-
ing paint. You just never know
where each case will take you.

Q: How does what you do compare
to what is portrayed on crime
shows like CSI?

A: The most obvious difference is
that we can’t solve cases in an hour.
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We may work on one case for
months and still only be able to pro-
vide investigators with minimal in-
formation. In other cases, it might
take only a single day to provide all
the information that investigators
need to wrap up the investigation.

Another big difference is that
most of our work is done in the lab.
Occasionally we will process a scene
and collect our own evidence, but
most forensic scientists stay in the
lab. The investigation side and the
forensics side are usually kept sepa-
rate and are dealt with by separate
entities. The
agencies, the attorneys, and the
laboratory staff all keep in contact
and work closely together in order
to see a case through to the end.
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P rime-time television is chock-full of drama centered on the criminal justice system. Programs such as CSI: Crime Scene Investigation, Law & Order, Criminal Minds, and Cold Case carry the viewer through stimulating, yet nearly impossible-to-solve, investigations that end with the evidence revealing the entire untold story behind a crime in one hour or less. In real life the collection and analysis of evidence involves painstaking care and rigorous application of scientific principles. 


Have you ever wondered how evidence in an actual case tells the story, what information each item of evidence holds, and how this information can be explained in a crime laboratory? In this chapter we will explore the world of forensic chemistry, focusing on the theory and processes of forensic analysis and showing the role that chemistry plays in criminal investigations. 
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Role of a Forensic Scientist 


Most forensic scientists analyze evidence in a crime laboratory and spend little time at the crime scene. The duties of forensic scientists are not exactly as they are portrayed on many popular television shows, where the crime scene investigator plays the role of Sherlock Holmes and does everything from collecting the evidence to solving the crime. 

In real life a team of experts does the job of television’s crime scene investigators. The forensic scientists do not directly solve crimes; they simply analyze the physical evidence. Physical evidence includes all objects collected and packaged at a crime scene that will be later analyzed in a crime laboratory.


Although the service provided by the forensic scientist is central to the solving of many crimes, it is not usually required for crimes like speeding or shoplifting. In fact, most crimes do not require a forensic analysis of physical evidence. Physical evidence present at a crime scene may not even be collected, and if it is collected, it may not be analyzed. The decision to collect and then analyze physical evidence depends on the seriousness of the crime, police department protocol, the state of the investigation, laboratory capabilities, and crime scene resources. 


A large number of forensic scientists are chemists. Forensic chemists employ their knowledge of chemistry to analyze evidence such as fibers, paint, explosives, charred debris, drugs, glass, soil, documents, tool marks, and firearms. To a lesser extent, forensic chemists also use their knowledge for toxicology (the study of poisons and their effects), fingerprints, footwear impressions, tire impressions, and hair analyses. Although many forensic analyses require the expertise of a chemist, chemistry is not the only discipline that contributes to the extremely vast and truly interdisciplinary field of forensic science. Other disciplines and professions contributing to the field include engineering, computer science, entomology, anthropology, pathology, physics, nursing, and psychology, among many others. Virtually any discipline, profession, or trade that has an expertise that can aid in the solving of crimes will fall under the umbrella of forensic science. 
FORENSIC CHEMISTRY 
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To analyze physical evidence, forensic chemistry draws on chemistry principles and concepts. Investigating the physical and chemical properties of a substance is central to forensic chemistry. Without an appreciation for these properties and the scientific method, forensic chemistry would not be possible. 

Physical and Chemical Properties 
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Recall that physical properties are properties of a substance that can be described or displayed without requiring a chemical change. For example, sulfur is yellow (see Figure 2), iron is malleable (able to be hammered into sheets), flour is a white solid, and the density of a glass fragment broken from a windowpane at a crime scene is approximately 2.5 g/mL.  Chemical properties are properties of a substance that can be described through a chemical change only. The chemical properties of a substance are described by the reaction that occurs and the products that are formed. For example, a chemical property of baking soda (sodium bicarbonate) is its reactivity with vinegar (acetic acid) to produce carbon dioxide bubbles, as shown in Figure 3. This reaction also describes a chemical property of vinegar—its reactivity with baking soda. 
Scientific Method 


Although the exact manner in which the physical and chemical properties are analyzed for each substance differs, the analyses are all based on the scientific method. The scientific method begins with observations. Scientists attempt to organize observations and look for trends or patterns. When the scientists find what appears to be a relationship among the observations, they suggest a hypothesis (an educated guess) that tentatively explains what is being observed. A plan is devised to test the hypothesis. Ultimately, the plan is carried out and further observations are made. If the new observations contradict the original hypothesis, a new hypothesis is suggested and tested. However, if the new observations validate the original hypothesis, the scientists often choose to devise a subsequent plan to further validate the hypothesis. 
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FIGURE 4 The scientific method.




This cycle, as illustrated in Figure 4, continues until the hypothesis has been sufficiently validated. 


For example, when an unknown substance is submitted to a crime laboratory, the forensic chemist will first observe the properties of the substance. She may notice that the substance is a crushed and dried crystal material. Next, she will suggest a hypothesis as to the identity of the substance: The unknown substance is salt. This is an extremely crucial step because the analysis to be performed (the plan for testing the hypothesis) is different for each unknown substance. The chemist will then devise a plan to test the hypothesis: to view the substance under the microscope looking for properties of salt.  If the microscopic observations validate the hypothesis, she will develop a subsequent plan to further validate the hypothesis. If the microscopic features do not validate the hypothesis, she will suggest and test an alternative hypothesis:  The unknown substance is sugar.  


In chemistry, physical and chemical properties are used to characterize and distinguish one compound or element from another. In forensic chemistry, these properties aid in the identification, classification, and individualization of physical evidence. 

