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Abstract: In this work we concern with identification Visible evidence that can only be observed with the naked eye and required 

for experiment of forensic scientist. the search details include many visible of physical properties that could be depend to explained 

many unknowns in crime scene which means critical truth for different cases. The details include appearance phenomena such 

color, smell, general shape, size, nature of material and predicted properties depending on general form.  The properties which 

mentions in the total work were reported here that could be enhance by using specific portable apparatus that could give very 

important information about the structure and nature with properties of evidence in crime scene.  
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I. Introduction: 

As mentions before in our previous work, the chemical compound can be used for identified the identities of persons by modifying 

fingerprint [1]. In the other site Chemical and microscopic identification for various organic and inorganic materials, simple or mix 

in composition, is an essential component of identifying unknown materials and constitutes a fundamental unit of forensic science. 

This review will mention some of chemical and microscopic properties that together constitute the comprehensive identification of 

materials in visible quantities which mostly accorded in crime scene [2]. 

Identify the macroscopic properties that can be taken as a basis for knowing the apparent properties of matter, regardless of its types 
and physical states. the characterize a material with the best performance, that will need to consider the properties of the available 

materials. Figure 1, shown different evidence that required identified the properties of observed characteristics and chemicals 

properties that responsible for determine the identities [3]. In this sections properties which could be identified include two parts: 

the first was physical and chemical properties, while the second part include smells and nature with enhance by portable apparatuses. 

 

Figure 1: Skim for different evidence in crime scene 
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Physical and Chemical properties  

Physical properties  

Part of physical properties describe responds an object to mechanical forces. Hardness as example for a mechanical property, 

abilities of knife blade made from steel to drag a hard object, which is unchanged, while drag a soft object with the blade across, 

causing scratched. The response to force depends on the material's structure, shape and size, however a flexible object such nylon 

can easily bend, while polyethylene needed for more force to bend. The elastic refers to behavior of an object to returns for its 
original shape and size when removed the force. An object that breaks rather than bending is brittle. All of this behavior for different 

materials can be depend primary to identify the identities of materials but it is still required for more instruments to test physical 

properties which could be decided the name of unknown evidence [3-4]. 

 A nylon windbreaker is strong, since pulling on it does not change its length. Sometimes the manner of applying a force makes a 

difference to the strength of an object. Ceramics can bear a lot of weight, but will break if stretched or bent. Nylon survives 

compression, pulling and twisting [4]. 

shining light on surface of sample responsible to shown Color, texture, and reflectivity of evidence that could be found it in criminal 

scene such mirrors are colorless, smooth, and shiny. Applying heat to a sample reveals its ability to conduct heat, led to melting 

point, and boiling point respectively [5]. The highlight will concern with the nature of properties and the abilities to depend on it to 

make final decision for the identities of materials and that include intensive and extensive properties [6]. Some properties are 

independent of the amount of sample such melting point does not change if a sample is divided to small volume, mass and volume, 

increase with the amount of sample being studied. 

 

Figure 2: Skim for some physical properties from up to the left pressure, right density, down, to the left refractive index, right 

viscosity. 

Intensive Property  

When the properties of matter that did not depend on the size or quantity of matter in any way that we called it intensive property 

of matter, such temperatures, density, color, melting and boiling point, etc. they will not change with a change in size or quantity 
of matter. As mentions this property we can use it to identified at least primary identification which mostly used firstly in crime 

scene before transfer the evidence to forensic labs. 

Extensive property 

All the property that required for other properties to give complete description which means needed for size or the amount to give 

the identities of evidence in crime scene such Volume, energy, and mass. The extensive properties can be forming intensive 

properties such as density when required for mass and volume (two is extensive), however some properties are not measured directly, 

but can be determined by combining measurements of other properties.  

https://byjus.com/chemistry/melting-and-boiling-point/
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Figure 3: Skim for some intensive and expensive properties 

Chemical properties  

These terms refer to very large and complicated terms which started with reaction by nature and ended with many indirect reactions 

by peoples, the aims in this section include the common conditions that could be used to identified the identities of materials 

according to chemical properties. These describe include at first what mentions above about the reactivity of Azide, Perchlorate or 

Fulminate salts when crashing due to abilities to explosion at room temperature by this action not more [7].  The common example 

which could be seen in crime scene is existed of sodium hydride, sodium hydrosulfite and sodium metal with water not more and 

that causing explosive reaction, spontaneous ignition, and directly flammable respectively [8]. 

The disadvantage of chemical reaction in crime scene not only include the safety for the worker in forensic science which could be 

done by safety equipment but the damage which absolutely accord for the evidence in crime scene. This scientific opinion depends 

on simple role which is a chemical reaction involves a transformation of the sample into a different substance, and it may be difficult 

to reverse the process and prove existence many materials or it is at least complicated the looking for evidence. For example, 

flammable such wood, after burns it react with oxygen from the air and produces ashes and smoke it cannot be reversed in addition 

to loosening most if not all evidence [9]. 

Senses and portable apparatuses  

Sense of Smell and Touch 

Mostly the worker in chemical labs (Including those working in forensic sciences) used smell to identified different gases, liquids, 

and solid evidence. Sometimes know and in times ago but these was lifted or at least was reduced in higher value   because of 

toxicity behavior for many compounds, if we know that we working with unknown [10-11]. 

Table 1 ;  Physical properties ( shape, color, smell, and existence) for identified common drags. 
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The other macroscopic properties that can be used to distinguish between ionic and non-ionic compounds is “crunchiness” when 

crushed with a spatula most ionic compounds will feel crunchy, while non-ionic compounds will not. In this section it should be 

care crime scene ((should not be tried with Azide, perchlorate or fulminate salts because these tend to be explosive)) [12-13]. 

In this part it is important to concern with two complementary terms which is State functions and path function.  In the forensic 

sciences the first terms which is state functions refers to evidence that could be depend as it is without dealing with the history of 

evidence. The second terms path functions include all the evidence that found in crime scene which should looking for the history 
of it and that starting from the place where it found because it needed for more information to give clear images for the event [12-

13]. According to physical chemistry the existence of properties as state function required only the final and initial conditions in 

crime scene to be understood from forensic scantest, while the other required more steps to be completely understood.  

Apparatuses for measuring properties: 

The information which mentions above concern with using experiments for scantest in forensic field to observation, locating, 

identification, and at least primary identities by macroscopic properties before go to lab [14].  The third eye for forensic scientist 

represent by portable apparatuses that able to give many information about the evidence in few second or in few minutes. Table 2 

include several portable types which is: density meter, viscometer, refractometer, UV-visible spectroscopy, Raman spectroscopy, 

and IR spectroscopy. All of these techniques and other [15-16] able to enhance the primary identification for evidences with good 

confidence. the most important advantage for this apparatuses represent by: (1) Abilities to use in different conditions without initial 

preparation or complicated for dong the analysis. (2) The other benefit was the high speed for getting analysis with good agreements. 
(3) high Safety without remaining or produce any waste. (4) Most of these apparatuses provided with memory capacity able to save 

huge amount of testes for the evidence without needed for accessories parts.  

Table 2: Skim for portable apparatuses used in crime scene for identify many properties 

 

Assessment of evidence identification  

The process of estimation the results of identification required specific terms for evaluation which is The limiting concentration (L. 

C.), identification (L. I.) and proportions (L. P.) respectively. The first refers to the lowest concentration of substance which always 

produces a positive test. The second (L. I.) is the smallest absolute quantity which always gives a positive test, while (L. P.) are the 

smallest mass ratios which still always permit to get a positive test [17]. The value of L.C.  absolutely, depend upon the absolute 

size of the sample or the volume of solution taken for the test and may be improved by reducing the scale of work. According to 

that L.P are less favorable than L.I or L.C. which required   isolated the properties to be more detected by method [18].  

Limiting concentrations, limits of identification, and limiting proportions cannot be determined with high accuracy since the 

conditions which always give a positive test and those which always lead to a negative result have no sharp borderline. They are 

separated by a range of conditions, which produces uncertainty as to the outcome: some trials give positive and some' negative 

results. This implies that the limiting conditions "always" leading to a positive result must be established by a sufficient number of 

experiments.  
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II. Conclusion: 

Through this work, the focus was on the specific aspect of uncovering evidence at the crime scene. This relied on the forensic 

scientist's ability to recover evidence, describe it, and make an initial decision. As mention the decision was done depending on the 

skills and value of information/experiments accumulation for workers in forensic field. All of information able to give initial 

judgment for the cases in crime scene with acceptable confidence. In this section it should be refer to important of macroscopic 

properties that could be notes and characterized to convert it from the state of unknown to known state which critical parameter to 
explain many interferences in crime scene with variance in circumstance. The supplement enhances for accuracy and confidence 

of the initial examination can be done with using portable apparatuses that able to shown necessary information with short time in 

addition to be this results can be assessment with high confidence.   

References: 

1. Aseel M. Aljeboree, Israa M. Radhi, Ahmed I. AbdulLatif, Firas H. Abdulrazzak, Ahmed. M. Abbas, Ayad F. Alkaim, 

Takialdin A. Himdan, Falah H. Hussein (2024), Review: Synthesis of Chemical Materials for Fingerprint Detection. 

IJISRT24JUL1675, 2720-2726. DOI: 10.38124/ijisrt/IJISRT24JUL1675. https://www.ijisrt.com/review-synthesis-of-

chemical-materials-for-fingerprint-detection 

2. Rendle, David F.,''Advances in chemistry applied to forensic science’ ‘Chemical Society Reviews, V.34(12), pp.1021-

1030, 2005. 

3. Milman, B.L. (2011). Principles of Identification. In: Chemical Identification and its Quality Assurance. Springer, Berlin, 
Heidelberg. https://doi.org/10.1007/978-3-642-15361-7_1 

4. Chenyun Liang,’’ Understanding Plastic Deformation: Principles, Mechanisms and Applications’’, Perspective - 

Advanced Materials Science Research, Volume 7, Issue 6, , 229-230, 2024. 

5. Gabriel Caire , Priscilla Sano,’’ EPISD Forensics Team’’, second adation, 2016 

6. Tatiana Trejos, Sandra Koch, Andria Mehltretter,''Scientific foundations and current state of trace evidence—A review, 

Forensic Chemistry, Volume 18,2020,100223,ISSN 2468-1709, https://doi.org/10.1016/j.forc.2020.100223. 

7. Bräse, S., Gil, C., Knepper, K., Zimmermann, V. “Organic Azides: An Exploding Diversity of a Unique Class of 

Compounds,” Angew. Chem. Int. Ed., 2005, 44, 5188-5240. 

8. Belle, WV, Fatal Chemical Decomposition Reaction and Explosion at Optima Belle LLC, U.S. Chemical Safety and 

Hazard Investigation Board2023. 

9. P R Laska,’’ Safety at the Crime Scene,’’Law Enforcement Technology Volume: 24 Issue: 8 Dated: August 1997 Pages: 
25-28. 

10. Stahl H (2024) Forensic Analysis of Lethal Toxin in Criminal Cases. J Forensic Toxicol Pharmacol 13:4. 

11. Maxime Pautrat, Eleonore Barbier, Jean Pierre Lebeau,''Identifying available substance use disorder screening tests 

feasible for use in primary care: A systematic review'', Preventive Medicine Reports,Volume 38,2024,102610,ISSN 2211-

3355,https://doi.org/10.1016/j.pmedr.2024.102610. 

12. Arian van Asten,Chapter 2 - Analytical chemistry in the forensic laboratory,Chemical Analysis for Forensic Evidence, 

Elsevier,2023,Pages 25-64,ISBN 9780128207154, https://doi.org/10.1016/B978-0-12-820715-4.00003-1. 

13. Franjić S. (2022). Forensic Chemistry is an Important Part of any Forensic Investigation. Mathews J Foren. 3(1):10. 

14. William R. de Araujo, Thiago M.G. Cardoso, Raquel G. da Rocha, Mário H.P. Santana, Rodrigo A.A. Muñoz, Eduardo 

M. Richter, Thiago R.L.C. Paixão, Wendell K.T. Coltro,''Portable analytical platforms for forensic chemistry: A 

review,''Analytica Chimica Acta,Volume 1034,2018, Pages 1-21,ISSN 0003-2670, 

15. Trombka JI, Schweitzer J, Selavka C, Dale M, Gahn N, Floyd S, Marie J, Hobson M, Zeosky J, Martin K, McClannahan 
T, Solomon P, Gottschang E. Crime scene investigations using portable, non-destructive space exploration technology. 

Forensic Sci Int. 2002 Sep 10;129(1):1-9. doi: 10.1016/s0379-0738(02)00079-8. PMID: 12230992. 

16. Ashleigh Lennox-Steele, Alastair Nisbet,’’A forensic examination of se ensic examination of several mobile de al mobile 

device Faraday bags & y bags & materials to test their effectiveness’’, n Valli, C. (Ed.). (2016). The Proceedings of 14th 

Australian Digital Forensics Conference, 2016, . (pp34-41) 

17. Committee to Review the IRIS Process; Board on Environmental Studies and Toxicology; Division on Earth and Life 

Studies; National Research Council. Review of EPA's Integrated Risk Information System (IRIS) Process. Washington 

(DC): National Academies Press (US); 2014 Jun 25. 4, Evidence Identification. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK230073/] 

18. Deffenbacher, K. A. (1983). [Review of Identification Evidence: A Psychological Evaluation, by J. W. Shepherd, H. D. 

Ellis, & G. M. Davies]. The American Journal of Psychology, 96(4), 591–595. https://doi.org/10.2307/1422589. 

 

 

https://www.ijisrt.com/review-synthesis-of-chemical-materials-for-fingerprint-detection
https://www.ijisrt.com/review-synthesis-of-chemical-materials-for-fingerprint-detection
https://doi.org/10.1007/978-3-642-15361-7_1
https://doi.org/10.1016/j.pmedr.2024.102610

	Abstract: In this work we concern with identification Visible evidence that can only be observed with the naked eye and required for experiment of forensic scientist. the search details include many visible of physical properties that could be depend ...
	Intensive Property
	Extensive property

	Senses and portable apparatuses
	Sense of Smell and Touch
	Mostly the worker in chemical labs (Including those working in forensic sciences) used smell to identified different gases, liquids, and solid evidence. Sometimes know and in times ago but these was lifted or at least was reduced in higher value   bec...
	The information which mentions above concern with using experiments for scantest in forensic field to observation, locating, identification, and at least primary identities by macroscopic properties before go to lab [14].  The third eye for forensic s...


