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Introduction                                                        

Criminal Chemistry
General definition of criminal chemistry “The 

use of chemical analyzes of various types on the 
samples of physical effects in order to identify the 
nature and components and the extent of belonging 
to a particular person and use it to serve justice”, 
Criminal chemistry is usually associated with 
the law and its men.The definition of chemical 
chemistry: It is the use of chemical analyzes of 
various types on the samples of physical effects in 
order to identify the nature and components and 
the extent of belonging to a particular person and 
use it to serve justice[1-3]. He adds that there are 
many applications in the various criminal sciences, 
including counterfeiting and forgery where the 
banknotes are the most important documents 
Which is subject to forgery because it consists 
of the finest components of paper and ink and 
printing in addition to the existence of safeguards 
to prevent counterfeiting. Criminal Chemistry is 
divided into:Chemistry of the examination of legal 
document, Chemistry of toxins, drugs and forensic 

blood, Tissue, thread, fire, ballistics, firefighting, 
explosives, Chemistry of Fingerprint, Foot, Lips 
and Car Tires, Chemistry of measurement and 
forensic calibration [2-4].

Luminol
The luminal compound invented in 1937 by 

German forensic scientist Walter Specht, although 
it was known that blood would interact for 10 
years. Specht found that the older the stain, the 
brighter the reaction and the light-producing 
reaction. Because blood only known as a catalyst, 
the small hidden effects of the eye are sufficient 
to stimulate interaction, so use luminol to show 
blood spray and even ponds after removing [5-7]. 
Reaction lasts for a short time relative, resulting in 
half-minute glow, requiring low light conditions 
to capture, but strong enough to be recorded using 
images with a good camera. Luminol is a simple 
chemical compound containing a ring of gasoline, 
oxygen and nitrogen Fig. (1). It is used to detect 
the blood effects at the crime scene by the police 
or the forensic team, where they are placed in 
the crime scene, lights are turned off and glare is 

DESPITE the development and progress in the detection of the significance of crimes, 
and after more than eighty years of discovery is a luminol is the basic chemical in the 

detection of crimes previously and now, was addressed the theoretical aspects of the compound 
of the luminol preparation methods and some of its chemical reactions as well as discuss the 
phenomenon of scintillation and transfer Energy, and then addressing some of the applications 
of chemical flash and receptor tests, DNA investigations were discussed, and the sensitivity of 
these reactions. 
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detected. The only bad thing is that they destroy 
other evidence at the crime scene. For this reason, 
it is used by forensic investigators after other 
evidence is explored and is not used by many 
police officers to protect material evidence. For 
this reason scientists have been able to develop 
a new technique that can replace luminol, which 
relies on thermal steam, giving the crime zone 20 
additional temperatures, which will not harm the 
rest of the evidence, such as DNA at the crime 
scene. It also requires a special camera, capable 
of recording the infrared light that appears above 
the blood [8-10].

Luminescence Phenomenon
The visual animals were known by ancient 

Greek civilization, and the “artificial” chemical 
fusion described by Radziszewski, notice the 
emission of yellow light when oxygen jumped 
on alkaline ethanol of 2,4,5-trifenylamidazole 
(80-year-old lophine), Soon after Albertin 
et al. recorded the luminance properties of 
the 5-amino-2,3-dihydrophthalazine-1,4-
dione (luminol). Gleuand explained starting 
light blue or green from the derivatives of 
Acridinium (chemiluminogenic)  in 1935, tobis 

(N-methylacridinium) nitratelucigenin. In 1964 
McCapra, a mechanism showing cycle formation 
of dioxetanone to illustrate the chemical flow 
of acridinium salts, dioxin derivatives and 
dioxetanedione (pyruxy oxalate) was prepared 
and tested [12]. The luminescence phenomenon 
is a translation of the term luster. We know 
luminescence as the emission of some materials at 
a relatively low temperature. It is a light different 
from the light emitted by incandescent objects 
resulting from burning wood or charcoal or light 
from molten iron orthe power supply passes 
through a wire. The luminescence can watch in 
neon or fluorescent lamps, television screens and 
organic materials such as luminol or Luciferins, 
a chemical compound responsible for living 
organisms that glow in the deep sea, as well as 
some organic pigments used in billboards. As can 
be seen in some natural electrical phenomena such 
as lightning and polar twilight. Light is emitted in 
all these phenomena not because of the heat and 
therefore the phenomenon of lighting is sometimes 
known as cold light. Glowing materials have the 
ability to transform invisible forms of energy into 
visible [9-14].

Fig. 1. Structure of Luminol Compound.

Fig. 2. Picture of Luminescence Phenomenon.



3

Egypt. J. Chem. 62, No. 10 (2019)

LUMONIL COMPOUNDS IN CRIMINAL CHEMISTRY

Many types of luminance can be distinguished 
according to the source of excitation energy. 
When photovoltaic energy is produced by a 
chemical reaction, as in the case of slow oxidation 
of phosphorus at normal temperatures, this type 
is called chemiluminescence. When a chemical 
reaction produces light in living systems, such as 
in the glare of living organisms in the deep sea 
and oceans, light releases light on a biological 
scintillation. There are other types of lightings 
that arise as a result of the flow of some forms of 
energy from outside the body into it. Depending 
on the source of this catalytic energy, optical 
luminescence is described by cathode rays when 
energy comes from electronic ejaculation, and 
is described by optical radiation in the case of 
excitation from X-rays or gamma rays. If the 
excitation is by UV or visible light or infrared 
light, it is called optical light, which is called 
photoelectric if the excitation source is an electric 
field [15]. 

Since its discovery in 1928, luminol has been 
the basis of much research because of the strong 
blue light emission when exposed to oxidation 
factors. Of all applications, the most appropriate 
species is the determination of chemical iron 
from clean blood spots. Even with this favorable 
background, the search for both the most 
general chemical derivatives and the search for 
structures with different chromatic emission has 
not stopped. Both the aromatic range and the 
introduction of known chromophores are the most 
common derivatives. We therefore investigated 
and analyzed the effect of acetylene from luminol 
in the absorption and chemical absorption 
properties of the chromophere. The absorption 
spectra of some N-ethoxy carbonyl luminol, 
N-trifluoroacetylluminol, N-benzoyl luminol, 

and two non-specific compounds obtained with 
dimethyl carbamic chloride in DMF in both 
high temperature and chamber were shown to be 
derivatives Most affected by derivation, with new 
patterns emerging. Fluorescence was also changed 
but the overall side of the spectra was preserved 
in almost all media. As for chemical gloss, the 
only difference observed was the relative density 
that was reduced in all lemonsl derivatives, which 
meant that the induced substitution was inefficient 
and improved chemical or shift in the wavelength 
of the incident. In addition, luminol has been the 
subject of many automatic studies because of the 
controversial A steps. We therefore conducted 
studies of the basic physical properties of images 
on luminol and on the emitted species of light 
emitted in a chemical reaction of diphthalate using 
theoretical calculations of MP2 as background.
It was observed that luminol was found as a 
mixture of two main tautomer and determining 
the relative acidity of the luminol protons. The 
nature of transitions in protein derivatives and 
innovation, the most suitable mix of ethanol and 
methanol, has been studied because it allowed us 
to reach variance variability. Therefore, we have 
noticed that experimental data does not appear to 
be in conflict with the results of our calculations. 
It was found that the chemical decay analysis 
showed that the oxidizing conditions used were 
consistent with a two-step mechanism. In short, 
along with the synthesis of many lactic derivatives 
that reduced the synthesis of chemical luminol 
and did not change the maximum emission 
wavelength, then measured the basic physical 
properties of luminol and diphthalateamipin, and 
found that the results shown through the search 
is identical with theoretical calculations. Two 
types of chemiluminescence , Fluorescence and 
Phosphorescence [16-17].

Scheme  1. Luminol Reaction in Basic Media.



4

Egypt.J.Chem. 62 , No. 10 (2019)

ZAINAB A. JABARAH  et al.

Mechanism of Action
Albertin et al. Observed that light emission 

is associated with 3-aminophthalic conversion 
to 3-aminophthalate. They explained the 
mechanism of the reaction from two steps to the 
formation of Luminol as shown in Scheme 2 and 
3, respectively [18].

Systematic studies on phenolic derivatives 
facilitate an explanation for the enhancement 
or inhibition of chemilumcenscenceluminol ± 
H2O2 ± turquoise radish. The factors that control 
the optimization are the electron potential of 
PhO / PhOH (phenoxy radical PhO / PhOH) 
versus luminol radicals (L/LH) and phenolic 
derivative reactions with HRP-I and HRP-II. 
Only compounds with similar or larger luminol 
roots can act as boosters at pH = 8.5 (0.8 V). 
Roots with low potential abilities of luminol 
behavior in a different way, because they destroy 
luminol roots and inhibit chemiluminescence. 
The relationship between reduction potential 
and reaction rates and Hammett constant in the 

phenol substituted indicates that the phenols 
substituted with the homite (s) of their substitutes 
are the same or greater than 0.20 that are chemo-
chemical boosters of luminol ± H2O2 ± radicose 
peroxidase. In contrast, these phenols were 
substituted in position 4 for substitutes with HMI 
(less than 0.20 chemical inhibitors) based on these 
studies, the structure of potential new enhancers 
was predicted [19].

The chemistry of the luminol-H2O2-radish 
system is increased by fluorescein. Fluorescein is 
produced to enhance the chemical luminosity of a 
similar right to phenol phthalates, by transferring 
energy from luminol to fluorescein. The maximum 
radiation intensity and radiation (between 380 and 
580 nm) of lumionls with fluorins, which is three 
times greater than fluorinsin, has a shorter emission 
period. Emission is emitted in the presence of 
maximum fluorine (wavelength 425 and 535 nm) 
Accumulation depends on the concentration of 
pH and fluorine. Fig. (4) shows the mechanization 
of the free radicals of the luminol peroxide [20].

Scheme 2. Preparation of Luminol Compound.

Scheme 3. Mechanism of Luminol Compound
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The methods of preparation and purification 
of lumionl and its derivatives are very expensive 
on the one hand, and on the other hand difficult 
because, of the use of very high purity reagents 
when preparing, because any impurities can affect 

the manufacture of the material, or may lead to 
chemical reactions side, in addition to the impact 
on the reactions generated by light () where the 
lumionl exists in the form of isomer and as shown 
in Figure (3) and the Scheme (5) Fig. [21]. 

Scheme 4. Mechanism effects luminol-H2O2-radish system.

Fig. 3. Luminol Isomer.
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It has been observed that nanoparticles can 
enhance the chemical fusion strength (CL) of the 
citron-bound luminol-KIO4 with the presence 
of a carbon dioxide root, giving more intense 
signals with nanoparticles for silver and a 22 nm 
diameter. Ultraviolet spectra and fusion strength 
(CL) spectra have been measured to determine 

the mechanism of enhancing the potential fusion 
force. In addition, 17 amino acids and 25 organic 
compounds with luminol-KIO4were studied 
through a flow injection of the citric acid which 
gave an effective method for detecting acid 
acids. As shown in Scheme (6), which shows the 
proposed reaction mechanism [22].

Scheme 5. The relationship between reduction potential and reaction rates and Hammett 
constant in the phenol substituted.

Scheme 6. Suggest Mechanism ofLuminol with KIO4.
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Beneficial effects of catalysis of dinuclear 
compounds (II) on the chemical reaction of the 
luminol (CL) were found. copper compounds 
(II), The luminol-H2O2CL reaction of the 
biodegradable catalyst is the optimal level 
observed by the research, especially when the pH 
is high (at least 10). Since the work of biological 
media, it is necessary to reduce pH values. 
Therefore, the experiment found that the two-core 
copper nuclei (II) affect different pH values from 
6.5 to 11. Where the measurements were made and 
compared in the case of copper stimulation (II) 
once, and in the absence of copper compounds (II) 
again And comparing the values of pH. PH was 
found to have a radical effect on the promotion 
of CL values. Interestingly, anenhancement of 
the CL signal occurred in the presence of clear 
copper complexes (II). However, in the absence 
of the catalyst CL was observed  neutral. After 
the reaction of Luminol with the H2O2in solution 
mentioned in theabsence of the Ultraweak CL 
catalyst, it is assumed that the nucleic acid 
(dinuclear) II may interact with thereactants or 
the medium of the luminol reaction with H2O2. 
It was expected that these complex mineral-free 
materials (L = N, N--dibenylethylenediamine, 
(L = N, N-dimethyl-N -Benzylethylenediamine 
and TAE) would have no catalytic effect. The 
Dynamic Copper Compounds (II), which have 

been found to have strong catalytic action, have a 
co-ordination of the copper with four residues. It 
is clear that the composition is sufficient to make 
the material active in a potential catalyst and other 
factors (side chains, ligament structure) also affect 
the movement and density of the CL chromium, 
the dynamic copper complexes (II) have a unique 
and powerful ability to promote LuminolCl 
emission, Even in the absence of H2O2 in the 
primary media. This is useful ininvestigating new 
and effective molecules as an artificial peroxidase 
model to produce luminol efficiency [23].

The first forensic laboratory was established 
in Turnaya, Canada - 1 in 1913-1914. In 1916 a 
criminal laboratory was established in Berlin, 
Germany. In the same year, the first criminal 
laboratory was established in Los Angeles, 
United States of America, and then a laboratory 
was created for the FBI, one of the world’s largest 
criminal laboratories. The first laboratory was 
established in the Arab States in 1957 in 1957, 
followed by Jordan, Saudi Arabia, Kuwait and 
the United Arab Emirates. In 1962, it was a center 
of national security. The first scientific police 
laboratory was conducted in 22 by analyzing the 
physical effects of the examination conducted by 
the Judicial Police of the National Security or the 
National Gendarmerie [24].

Scheme 7. Suggest mechanism of luminol-H2O2CL system withdinuclear copper (II).

Fig. 4. luminol reagent in the crime scene.
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Hidden blood can be detected when a crime 
occurs, using a device that uses a luminol-colored 
substance, which is the most accurate and sensitive 
to the ancient blood spots and the limits of nano-
grams. It was found that when contact with this 
detector of blood shows a brilliant glow and the 
phenomenon known as chemiluminescence, 
researchers have been able to use other compounds 
give a glow also, but cause other interference 
spoils the detection of crime, and despite the 
above, but investigators are indispensable for the 
use of luminol in Investigation [25].

Luminol = 3-Aminophthalacidhydrazid 
alkaline hydrogen peroxide works on Luminol 
according to nitrogen oxidation N2 is released 
free of Luminol The reaction is stimulated by 
potassium hexacyanoferrat now for a long time, 
chemical weakness can still be seen not the full 
mechanism of interaction well known [26].

Luminol is an organic compound with a 
general composition. Its interaction with some 
oxidants leads to the emission of blue light used 
in the field of photochemistry and usually uses 
water oxygen as an oxidizer to produce biodiesel 
and electrolyte. Water, where the aminophthalate 
electrolyte is in its excited state, seeks to settle its 
excess energy in the form of photons, Interaction. 
The interaction between oxygenated water and 
luminol is a very slow reaction that lasts for more 

than a month, but is more frequent in the presence 
of iron compounds compounded with iron oxide 
III. Hemoglobin in blood cells containing blood 
contains iron iron triad, using luminol to detect 
blood effects, even if they are small, diluted, 
salted or dry. Police technicians use luminol and 
oxygen water. When the mixture touches places 
that emit droplets of blood, it emits light chemical 
rays before disappearing after about 30 seconds, 
helping to detect the effects of blood [27-28].

The researchers note that the use of luminol-
DPPH chemiluminescence (CL) system,  better 
than the use of luminol solution stored in the 
dark for one weak, which needs to rebalance 
because of the free radicals formed and play an 
important role in the generation of a new luminol 
CL system. This study provided a new perspective 
on the process of chemiluminscence. The 
technique was developed using FL-CL methods 
and was considered an easy and rapid method 
of using inhibitors on the luminol system and 
could be applied in several areas. The accuracy, 
restoration and stability of the verified method 
were acceptable for estimating scutellarin in both 
mice injected with drugs and plasma Scheme 
(9) illustrates the formation of diazaquinone 
as intermediate products using two methods of 
reacting once  with oxygen and hydroxide, and 
again with hydroxide only [29].

Scheme 8. Mechanism of interactionluminol with peroxide and sodium hydroxide. 

Fig. 5. Luminol structure in neutral and basic solution.



9

Egypt. J. Chem. 62, No. 10 (2019)

LUMONIL COMPOUNDS IN CRIMINAL CHEMISTRY

References                                                                        

1. Doug H., the forensic methods used in organic 
and inorganic chemical analysis of crime-scene 
evidence, Law Enforcement Technology  Volume : 
31  Issue:4   Pages:80, 82, 84, 85, (2004).

2. Operating Guide , Experiment: Luminol Test ,Unit 
7 Crime Scene Chemistry, Experiencing Chemistry 
©2007 OMSI.

3. Syahidah N. Zulkifli, Herlina A. Rahim and Woei-J. 
Lau, Detection of contaminants in water supply: A 
review on state-of-the-art monitoring technologies 
and their applications, Sensors and Actuators B: 
Chemical, 255, (2657), (2018). 

4. Vojtech A. and Marketa V., Capillary electrophoresis 
and nanomaterials – Part I: Capillary electrophoresis 
of nanomaterials, Electrophoresis, 38, 19, (2389-
2404), (2017). 

5. Robert R. J. Grispino, Serology Unit FBI 
Laboratory,The Effect of Luminol on the 
Serological Analysis of Dried Human Blood-
Stains, Washington, D. C. 20535Crime Laboratory 
Digest Vol 17, No.1, January 1990. 

6. Grade 8 Activity Plan, Blood Detection Using 
Luminol, http://cas.bellarmine.edu/chem117a/lab/
luminol.htm. 

7. Hong Yao, Xiaomei Huang, Peiying Shi, Zhen Lin, 
Meilan Zhu, AilinLiu,Xinhua Lin, Yuhai Tang, 
DPPH•–luminolchemiluminescence system and 
its application in the determination of scutellarin 
in pharmaceutical injections and rat plasma with 
flow injection analysis,  John Wiley & Sons, Ltd.,  
Luminescence. 2017; 32:588–595.

8. Saeed Zandieh, Marjan Sabaghian, Mojtaba 
Sa’adty,. Using a luminol solution to rinse the blood 
and do it DNA typing , Journal of Legal Medicine / 
Volume 14, Issue 3, Autumn 138-150.

9. Mowaffak Mahrouka, The catalytic activity 
of ferric ions with o – phenathroline in chemi-
luminescencereaction of luminol, Damascus 
University Journal of Basic Sciences, Volume (21) 
First Issue, 2005.  

10. Anders Nilsson,Weine Drotz, SKL, Linköping, 
Sweden, The forensic, luminol test for blood 
unwanted interference and the effect on subsequent 
analysis, The Swedish National Laboratory of 
Forensic Science (skl)Linköping 2006.

11. O’Hara, P. B.; St. Peter, W.; Engelson, C. Turning 
on the Light: Lessons from Luminescence, J. Chem. 
Educ. 2005, 82, 49.  

12. C. Dodeigne, L. Thunus, R. Lejeune, Chemilum 
inescence as diagnostic tool. A review, Talanta 51 
(2000) 415–439.   

13. Margen Eheyne, illuminating latent blood 
application methods, fixative, alternative, and new 
formula for luminol,Thesis, university of aukland 
2011. 

14. Ram,G. Shinde, Vivek M. Raut and Maruti 
L. Narwade, Effect of temperature on 
chemiluminescence of luminol ethyl amine in water 
and DMSO, Der ChemicaSinica, 2013, 4 (3):161-
164. 

15. Filipe Miguel Cardoso Menezes,Synthesis and 
Chemiluminescence Studies of Luminol and 
Derivatives,these, Jun,2010.  

Scheme  9. luminol reaction with DPPH..



10

Egypt.J.Chem. 62 , No. 10 (2019)

ZAINAB A. JABARAH  et al.

16. Rafaela Rogiski da Silva, Bruna Carla 
Agustini, André Luís Lopes da Silva, Henrique, 
RavanholFrigeri,. Luminol in the forensic science, 
Journal of Biotechnology and Biodiversity,Vol. 3, 
N. 4: pp. 172-177, November 2012.

17. Jeffrey S. Gaffney and Nancy A. Marley, 
Environmental Research Division, Argonne 
National Laboratory, Argonne, Illinois, 
Historical Overview of The Development 
of Chemiluminescence Detection And Its 
Application To Air Pollutants.

18. Albertin R., Arribas M. A. G., Bastos E. L., Röpke 
S., Sakai P. N., Sanches A. M.,Stevani C. V., Umezu 
I. S., Yu J., Baader W. J., Química Nova, 1998, Vol. 
21 (6), 772.

19. A. NavasDíaz, J. A. González García, and J. Lovillo, 
Enhancer Effect of Fluorescein on the Luminol–
H2O2–Horseradish Peroxidase Chemiluminescence: 
Energy Transfer Process, J Biolumin Chemilumin. 
1997:12:199–205. 

20. A. NavasDõÂaz,  F. GarcõÂaSaÂnchez and J. 
A. GonzaÂlez Garcia,   Phenol Derivatives as 
Enhancers and Inhibitors of Luminol-H2O2-
Horseradish Peroxidase Chemiluminescence,J 
Biolumin Chemilumin. 1998:13:75-84.

21. RăzvanPetre, Gheorghe Hubcă, A Performing 
Synthesis Strategy Of Luminol, A Standard 
Chemiluminescent Substance,  U.P.B. Sci. Bull., 
Series B, Vol. 75, Iss. 1, 2013. 

22. S. F. Li, H. Y. Wang, X. Min, L. Zhang, J. Wang, 
J. Du, J. Q. Zhang, P. Wei, Z. Q. Wang, H. 
Zhang,X. W. Wu,  Chemiluminescence Behavior 
of Luminol-KIO4-Ag Nanoparticles System and Its 
Analytical Applications, J. Biomedical Science and 
Engineering, 2014, 7, 307-315. 

23. TaherehKhajvand, Reza Akhoondi, Mohammad 
JavadChaichi, EhsanRezaee Hamid Golchoubian,  
Two new dinuclear copper(II) complexes as 
efficient catalysts Of luminolchemiluminescence, 
Journal of Photochemistry and Photobiology A: 
Chemistry 282 (2014) 9–15. 

24. R. G. Shinde, M. L. Narwade, Effect of Temperature 
on Chemiluminescence of Luminol in Aqueous 
Ethyl Amines with H2o2+ Metal Ions, Journal of 
Applied Chemistry (IOSR-JAC) Volume 7, Issue 7 
Ver. III. (July. 2014), PP 50-52.

25. Sulaminy A. aldin, , technique police effect in 
criminal, thesis, algirae, 2013/2014.

26. Zakaria H. Aiube and Zainab A. Jabarah, Design-

syntheses, characterization and biological activity 
studies of azobenzen-p,p-di(3,1-benzoxazin-4-one-
2yl) and azobenzen-p,p-di[(3-substituted-3(4H)
quinazolineone-2yl]derivatives, chemical sciences 
journal, 8, 2, (2017).

27. Sylvia Bark Ss., Chemical Light Sources, 
Incoherent Light Sources. University Of Applied 
Science, 2013. 

28. Helmensteine, Anne. Luminol Chemiluminescence 
Test for Blood. About.com/Chemistry, http://
chemistry. about.com/od/glowinthedarkprojects/a/
luminol blood.htm. 

29. 29-http://dsc.discovery.com/fansites/onthecase/
toolbox/tool_01.html, http://www. deakin.edu.au/
forensic/Chemical %20 Detective/Luminol_test.
htm,http://www.clubs.psu.edu/sciencelions/demos/
Luminol Demo.doc.


