
IAEA-CN-98/3/03
XA0202988

APPLICATION OF NUCLEAR AND ALLIED TECHNIQUES FOR THE
CHARACTERISATION OF FORENSIC SAMPLES

M. SUDERSANAN, S.R. KAYASTH, D.R. PANT
Analytical Chemistry Division, Bhabha Atomic Research Centre, Mumbai, India

N. CHATTOPADHYAY, C.N. BHATTACHARYYA
CFSL, Bhabha Atomic Research Centre, Mumbai, India

Forensic science deals with the application of various techniques for physics, chemistry and
biology for crime investigation. The legal implication of such analysis put considerable
restriction on the choice of analytical techniques. Moreover, the unknown nature of the
materials, the limited availability of samples and the large number of elements to be analysed
put considerable strain on the analytical chemist on the selection of the appropriate technique.
The availability of nuclear techniques has considerably enhanced the scope of forensic
analysis. This paper deals with the recents results on the use of nuclear and allied analytical
techniques for forensic applications.

One of the important types of samples of forensic importance pertain to the identification of
gunshot residues. The use of nuclear techniques has considerably simplified the interpretation
of results through the use of appropriate elements like Ba, Cu, Sb, Zn, As and Sn etc. The
combination of non-nuclear techniques for elements like Pb and Ni which are not easily
amenable to be analysed by NAA and the use of appropriate separation procedure has led to
the use of this method as a valid and versatile analytical procedure. In view of the presence
of a large amounts of extraneous materials like cloth, body tissues etc in these samples and
the limited availability of materials, the procedures for sample collection, dissolution and
analysis have been standardized.

Analysis of unknown materials like powders, metallic pieces etc. for the possible presence of
nuclear materials or as materials in illicit trafficking is becoming important in recent years.
The use of multi-technique approach is important in this case. Use of non-destructive
techniques like XRF and radioactive counting enables the preliminary identification of
materials and for the detection of radioactivity. Subsequent analysis by NAA or other
appropriate analytical methods allows the characterization of the materials. Such studies were
carried out for the care of unknown materials for the possible presence of uranium in the case
of materials confiscated by police or customs officials. Such analysis is also of importance in
view of the possible dumping of toxic waste from advanced countries to third world countries.
Detection of a case of gold smuggling was also possible by the use of XRF and NAA even
though an innovative approach was made in the smuggling to convert gold to colourless gold
cyanide complex to prevent its easy detection.

Analysis of commercial pharmaceutical or medicinal preparations for toxic metals is also
becoming important in view of the illegal use of materials like heroin. Analysis was carried
out on the characterization of acetic anhydride obtained from various commercial sources by
both nuclear and non-nuclear techniques to help in the possible source correspondence. The
increasing volume of illegal and criminal activities requires a judicious application of both
nuclear and non-nuclear techniques. Some of the recent forensic samples analysed in our
laboratories will also be discussed in this presentation.
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