FORENSIC     CHEMISTRY

I.  INTRODUCTION:


The  chemist might not unreasonably claim to be the king-pin of forensic science  since chemical analysis  or test enter into  practically every branch of the subjects. Some of the ways in which they do so have already been mentioned: others will appear if due course. In the chapter  we shall confined ourselves to brief mention of some types of case with which the chemist is  specially centered, and at synopsis of the methods he uses.


Broadly speaking, chemical operation in the field maybe called” absolute” or “ comparative”. The objects of the former is  to establish a qualitative or quantitative property which is  significant by itself, of the latter to discover merely whether tow or more specimens are identical of  at least indistinguishable.


The forensic chemist work differs in several respect from that of the analyst in other  field. No is liable to meet a greater   variety of substance to analyze. He is a little control over the size and conditions of the samples he received- unlike,     say, the industrial process- control analyst, who can get sample as large he need and taken as he directs. On the other hand, although forensic chemist must sometimes again the highest precision, comparative  rough analysis is often  adequate for his purpose if stainless steel is being passed off as platinum, it is unnecessary to know  its precise chromium content,  however  important this information to the metallurgist. Also in may indeed most, comparative analysis  once the identity of two samples has been established, it is unnecessary to know the  actual parentage composition of their (although this nay have to  be determined in proving identity).



In views of the variety of his works, it is hardly surprising that the forensic chemist is always interested in the new methods which makes the hitherto impossible. Some of this are mentioned. Later in this chapter. They are not course  mutually exclusion. Any chemical analysis  involved(1) separation (2) identification; and possibly,(3) quantitative determination, and different techniques maybe used for the three stages, The distinction is apt to be obscured in “ classical” analysis.

II. THE CHEMIST’S  JOB:


Since the unexpected happens and will continue to happens, it is impossible to make a completely exhaustive list of the  forensic chemist’s jobs, but most of which arrives on hid bench belong to one or other of the following types.

1. The analysis of Contact Traces- this always by its nature comparative, Transference of practically anything may accompany the commission of a crime. Then intruder may stop in a pool of oil or may  break into a factor where some  characteristic raw materials or product is widely distributed ; he may carry on his clothing, and leave at the scene, traces characteristics of his occupation, the assailant may be marked with the victim lipstick or powder.

2.
The comparison of materials found in the possession of a suspect their with control material from the scene of the theft. Here even more is possible than in (1), the chemist must be both skilled and versatile. The stolen maybe anything from whisky to paint, scrap metal to cattle cake, petrol to   jewelry allows and the analysis of it must obviously be precise.

3.
The proof of fraud pretenses. An absolute analysis is necessary to show that the material offered is what it is and is not hat it purports to be  analyzed re limited only by the gullibility and misplaced ingenuity of mankind. The consequent problems of analysis   are usually relative easy ( as in the example quote above  stainless steel and platinum). No clear out cut distinction can be drawn between what is it the other merely technical breach of regulation ( for example, the presence of more than the permitted amount of preservative in food). In any case, the distinction is  legal rather than scientific, and it also practice between what is the concern of the police and goes to the forensic chemist and  what is the concern of some other authority and goes to a public analyst.

4.
Toxicology: or the isolation and identification of poisons.

5.
The identification of drugs of addiction, usually in connection with the possession of or trafficking or prohibited or restricted drugs.

6.
The identification of the substance used in attempt to  procure abortion. This is usually absolute in the first instance, but may also be comparative if the identity of abortionist is in dispute.

7.
The absolute determination of alcohol in   body fluids from allegedly intoxicated motorists.

The identification of explosives used in safe- blowing and both outrageous. The analysis  here is primarily but may also be comparative if explosives are found in a suspect’s possession.

The investigation of malicious   damage with chemicals. This may involve both the absolute and the comparative identification of a wide variety of substance, from household bleach poured over a neighbor cabbages to corrosive acid thrown at a victim.

The investigation of water  pollution, whether or not  this type of work come to this forensic science laboratory depends primarily on the investigating. The routine control of  offluent discharge is dealt with the river board, etc. concerned the police, however, may deal with such things as the illegal discharge of oil navigable waters, or the accidental  poisoning of an stream following the spillage of a load n road accident.

The extraction and identification  of fire-raising materials from debris taken from scenes of fire. The examination may require merely the absolute identification of petrol,  kerosene, etc. or may be  comparative if similar materials  is found in a suspect’s possession.

The restoration of erased  identification numbers on stolen property, usually by suitable etching techniques. This is  of course, an absolute separation.

The examination of counter felt coins. These are commonly cast in fusible allow, and are occasionally nickel plated as well. Any quick method absolute analysis (e.g  spectrography ) will reveal the general nature of the metal  and suffice to show that the coin is counterfeit ; an accurate comparative quantitative analysis will. However ,be necessary if metal found in a subject’s possession.

The analysis of inks and papers used in dispute documents.

III. THE CHEMIST’S METHOD


A full description of all the methods used b y the forensic chemist would fill library and would  be    unintelligible to all but the scientifically trained. On the other hand, to omit any description of them at all in a book such as this as this would be cheating the reader. Whether the compromise here adopted is successful, he  must judge.


A chemical analysis  has or have a threefold function. The  fundamental question is; what is the nature and composition of this substance? Assuming that it is composite in nature ( and practically all the substances encountered by the analysis are) the answer to that question involves in principles; the  measurement of the amount of each.


It is perhaps generally appreciated how complete a revolution has overtaken chemical analysis in the last 20-30 years. In the 1930’s analysis meant primary the traditional techniques which had not changed in principle for about   100 years before that, and which used mainly the chemist familiar relative simple glassware. A few other methods using some moderately complicated pieces of   electrical and optical equipment were used in occasion as useful, ancillaries. Today the letter instrument methods, s they are conventionally called through. After all, test is also as instrument reign supreme and are rapidly enlarging their field at thee expense of the  traditional methods. The reason for this is not   hard  to discover. Instrumental methods are, by the large, vastly more sensitive, often  much quicker and sometimes more accurate. The only factors which prevents as even more rapid growth in their use is that the  equipment frothed is also a great  deal more expensive than the  traditional   glassware.

CLASSICAL ANALYSIS


In  spite of the diminishing important of this, it cannot be entirely dismissed or forgotten. There are still occasions   when the forensic chemist can discover the answer to his questions most quickly, simply and certainly with the aid of the test tube. A question such as “  is the white powder sodium bicarbonates or aspiring would fail to this category. The  highly accurate analysis of metals, alloys and minerals. It also generally best performed  by classical methods.


This methods are by long- established usage classified in two ways: one is into qualitative analysis( identifying the  substance (s) presents and quantitative analysis ( precisely  how   much?):  the other is into the analysis of inorganic compounds( usually salt of metal) and that of organic ( i.e carbon) compounds.


It would out of place here to attempt a detailed  description of these. A few  general observations may however   be helpful. The  etching of analysis chemistry usually stars with inorganic qualitative analysis,  This uses the classical group separation to separate and identity salts of metals ( e.g sodium chloride, copper sulfate. Etc. ) Although this approach, familiar to generations of school  boys, is hallowed by tradition, it is  questionable whether it is still the  best one; it is  highly artificial, in that it has little relevance to the real problems of analysis, and it   tends to obscure the essential distinction  between the stages of function of analysis mentioned above. It’s fundamental

Operations of observing  the formation of and removing by filtration, insoluble, precipitates, performs the function of separations and identification simultaneously. Of course, as all former students of stinks will remember, test utilizing  the formation of characteristics colors and solution, or the evolution of the gases and   vapors  with characteristics odors and other properties are also used when necessary.


Methods of  quantitative analysis have always been divided in to gravimetric and volumetric ones. The former depends upon the  precipitation of an insoluble compound of the constituents cough, and the weighing of this after suitable treatment to ensure that what is  weighed is of known and pre- determinable composition. In the letters, reaction occurring in solution are utilized, and what is measured ( by the operation of ditration is the volume of  reagent required to complete  the reaction; the point at which this had occurred is indicated  by arranging for a change of color( or, in some modern methods of some electrical property of the solution) to occur  at it gravimetric methods are the more  fundamental; in that all methods  depend ultimately upon  weighing gravimetric ones directly, and volumetric ones for the preparation of the necessary of accurately known concentrations. That is why an accurate sensitive balance is the chemist’s most important piece of equipment.


The problems of organic chemical analysis are so different that totally different methods are necessary. In one respect only, this are sampler   than those of organic  analysis separation operation in fact, as well as separate stages in principles. Apart from that,. Few or no clear schematic analytical procedures are applicable. Separations are made in various ways- distillation different solubility’s in   various solvents, etc.  The identification and/ or determination of the separated individual constituent are performed in a variety of ways. It would  be   unprofitable to detailed this here, but it perhaps worth mentioning  the organic chemist traditional stand-   by  the melting  point.


Most pure organic compounds melt at temperature    below about 350c ( the  highest temperature conveniently measured with a mercury- in   glass thermometer) and the precise melting – points of  all known compounds ( expects for those that decompose before they melt0 Have been tabulated. Hence, as the  determination of the melting point is  quick and easy, it  has always been the penultimate test for identity. The ultimate test in mixed melting point. If the analysis thinks that his unknown  is in the fact the compound A equal, say 124c,  then determine the melting point of the  mixture. If  is a then  the mixture  will have a lower melting point.

Modern methods of analysis


Classical methods of analysis have as already  been indicated, several severe limitation which usefulness to the forensic chemist. Firstly they are relatively insensitive ,requiring comparatively large quantities of sample. ( comparative large means here quantities of the order of, say, 100 milligrams of several   grams”). The forensic chemist would often be enable to extract by these  methods, the information  he seeks from the very small traces of material he receives. Secondly, many  of the substances with which he is concerned are highly complex mixture of chemically very similar compound (e.g petroleum products. Proteins, etc.) The methods of classical analysis  are not really capable of dealing with mixture, at least without a great deal of hard work on very large initial samples.


Before the invention of modern instrumental methods, there was an intermediate period which saw  the development  and sophistication of so called micro methods. Those used the  reaction and, in principle, the methods of classical analysis  but scaled them, down to deal with very much smaller quantities of the order of, say, a few milligram. Some micro methods of this type are still useful to the forensic chemist particularly the qualitative color reactions used in the identification of microgram quantities of drugs and poison but quantitative micro analysis of type any be said to be adolescent in this field, chiefly because the same results are now more easily and more quickly attainable by other methods.


The table below given a fairly complete list of the modern methods ( may of them requiring the use  of complex electrical  instrument) which are or maybe use din forensic science. Those in  heavy type are already fairy widely used in this field. The other are not yet in general use.


The  more important and more generally used of the methods  used in the table deserve a little more detailed explanation.

Methods depending on the gross (molecular)

Properties of the material

	METHODS
	SENSITIVITY

	Chromatography
	

	Column
	Low

	Paper and thin -layer
	High

	Gas ( vapor-phase)
	Very High

	8 differential thermal
	High for modern

	Analysis
	Instrument

	Spectrophotometry
	

	Visible
	Moderate

	Infra-red
	To

	Ultra violet
	High

	X-ray
	High

	Mass spectrometer
	Extremely high


Methods depending on the nature of the constituent atoms, irrespective of their stage of combination 

Polarography





High

Electrophoresis




High

Methods depending on the nature of the constituent atoms, irrespective of their stage of combination

	Emission spectrography
	High

	Atomic abortion
	

	Spectrometer
	High

	Production of characteristics
	Very high in

	X-rays
	Modern forms

	( X-ray fluorescence
	

	Neutron activation analysis
	Extremely high


BLOOD AND  BLOOD STAINS


The significance of the blood are blood stains as evidence in crime in violence is obvious enough to need to emphasis. The  nesting of blood is largely chemical, more particularly since the antisera required for the biochemical test need longer be  prepared by the expert but may be purchased ready for used and there is no doubt the chemist by reason of the training and experience in manipulation and his skill in testing and in general laboratory practice, is well testing in legal cases, however should only be undertaken those having considerable experience in such work since issue of life and death maybe  involved.

IMPORTANCE OF THE STUDY OF BLOOD:

1. As circumstantial or corroborative against or in favor of  the perpetrator of the crime;


Example; ( Against the suspect) “A” was seen coming of a house with a bloody  knife on hand. Inside a noise a woman “B” was found dead with a stab wound at the back. Examination of the  knife showed that the stain is a human blood and of the same group as that of group “B”. With the foregoing results there is a strong presumption that “A” stabled “B”.



(In favor of the suspect) “A” was accused for serious physical injuries. The evidence presented by the complainant is a blood stained cloth allegedly worn by him when he was stabbed. Examination of the stain showed that it is not human blood. The evidence was planted.

2. For disputed parentage:



Example: Spouses “A” and “B” filed a habeas corpus proceeding to seek custody of a child  “C” who as also claimed as legitimate spouse “D” and “E” examination of the blood of the  parties showed the following results:





  Blood Group

      Blood type



“A”


O


MN



“B”


O


M



“C”


B


M



“D”


O


M



“E”


B


M


From the foregoing results it is very  clear that “C” cannot be the child of spouse “A” and “B” group O parent cannot have a group” “ child. It is possible, however for spouse “D” and “E” to be the parents.

3. Determination of the cause of the death and the length of  time the victim survived the attack; 



The amount of blood or blood stains in the scene of the crime or found of the clothing of the victim or inside  the body diseased outside the blood vessels and  simply that the cause of death is severe hemorrhage. Sometimes the amount of blood on the clothing of the  deceased may also indicate which of the several wounds if they are multiple wounds was inflicted first.



When a person is dead, the blood pressure false to zero and bleeding cease so that dead bodies do not bleed. Therefore the amount of blood present around a dead body may give considerable  indication as to how ling life existed after the assault. The  only exception to this is where there is a large wound in such a position on the body that there will be drainage due to gravity. The  seepage a mixture of blood serum and frequently other materials. It is generally quite dark in color and may accumulate in considerable quantity if the wound is large and raged. If the body in which there has been a large pool of blood  which collected from comparatively small wounds, it indicates that person lived for which considerable length of time after the  attack in many cases the actual cause of death is simply loss of blood. A body has a defense mechanism against excessive bleeding in that as soon as bleeding starts in any considerable quantity the blood pressure is automatically dropped and this consequently slows the rate of the bleeding. In cases where death follows immediately from sudden causes as gunshot through the  heart, there is usually very little blood on or around the  body.

4. Determination of the direction of escaped of the victim of  the assailant; 



The shape of the blood or blood stains will give  the investigation an idea of the direction of the source  of the  blood. When the blood strikes a smooth surface, it will often leaves large blot with two smaller ones trailing off in a straight line; This condition is caused by the blood coming from the direction of the large to small blots. In other words the largest blot is made first and then smaller ones forewords. If the person was stabled in the neck he may stagger away leaving a trail of blood on the ground on the form of large drops. On the other hand, the deceased may collapse at the placed where he was stabled and shed a large pool of blood around him. If the small artery is cut the blood will sprat in such away that may form definite patterns. If the drops strikes at the  rights angles an irregularly circular stains with serrated edges is produced. If it strikes obliquely, the stain will assume a  shape to a bowling pin with the   head of the pin in the direction of the light of the drop. Drops off spattered  blood will formed similar figures. In many instance it is possible to locate the source of this flying drops by the patterns which they make on surfaces. If a person has been bleeding profusely and a  struggle has taken place. Stains and smears of blood will be present over the floor, walls and furniture.

5. Determination of the origin of the flow of blood: 




If a crime of violence has been committed and a suspect is apprehended with blood stains on his body or clothing, he will often try to explain the presence of such blood by telling a tale about the  blood originating from the nose or from a wound caused by accident case the suspect is a woman, from her menstruation. If blood grouping will not will give results, it is important to verify such a tale. It may be verified if the form and position  of the stains on the rear of the coat on under an apron come from the nose. Likewise blood from the vagina or rectal region will usually stain neither garments.



A microscope examination of the  stain or of the blood, if  still fresh, may sometimes disclose the origin of the blood due to the presence of the foreign particles. If the  blood comes from the nose, mucus or hairs from the nostrils maybe presents.  Blood from the lungs will show numerous bubbles and if it comes from the stomach, it will be brownish in color due to the action of   the acid gastric juice.



In case of the blood due to rape semen or hairs from the gentals may found, Blood due to menstruation will show plenty of ephithelial  cells from the vagina. The presents of such elements or foreign particles in the blood may lead to a definite conclusion about the origin of the blood but their absence will not prove conclusion that the blood did not come from the part of the body from which it was allege to have come.

6. Determination of the approximate time the crime was committed: 



The age  of the blood will indicate the approximate time the crime was committed. Although there are some variations, the amount of the coagulation, drying and change in color which has taken placed will determine the age  of the blood stain. Blood from the arteries is bright is bright  red while blood from the veins is considerably darker in color. However, due of the fact that the blood pressure to much is much greater in the arteries than in the  veins, if there is wound of any size, it is largely the bright red arterial blood which leak out. If the amount of the blood is very small the clot dries very rapidly and the different changes are not easy to distinguish , but if there is enough of it to make a small paddle, than after three to five  minutes, the blood will begin to clot an d, after the clot is formed, it becomes a solid to such an extend that a stick or pencil drawn through it, win have a definite mark in it. This period of driving will usually  take from 12 to 36 hours depending upon the size of the cloth and external conditions. As it continues to dry, the stain becomes a solid to such and extend that a stick or pencil drawn through it will  have a definite mark in it. This period of drying will usually take from 12 to 36 hours depending upon the size of the cloth and external conditions. As a continues to dry, the stain becomes darker in color, until at the time it complete dried, it will have a dark brown appearance. At this stage  of the color  will not changes the stain is about 10 to 12 days old. Beyond  that the color will not changes very much. The changes in color of the blood is due to the conversion of the red blood pigment hemoglobin into methaemoglobin and heamatin accurate. The clotting time, for example , is altered by many circumstances or in influences. Cold retards it and heat accelerates it. It is more rapid on a rough surface and slower on a smooth one. Oily substances may not only increase the  clothing time, but after the appearance of the blood. The change  in color of the blood is also affected by some facture such as  exposure to sunlight and chemicals fumes.

CONSTITUTION OF BLOOD:


Blood have been called circulating tissue of the body. It is perhaps difficult to think of the blood as a tissue,. But in view of the fact that in a cubic millimeter of normal blood there are in the neighborhood of 5,000,000 red cells. This designation seems unreasonable. There are about six quarter of blood in a  man of average size. It is made up of formed elements suspended in the liquid called plasma. The formed elements are the  ererythrocytes, the white blood cells or leucocytes, and the  blood platelets. If blood to which as oxalate  have been added to prevent clotting is allowed to stand, the formed elements settle out leaving the plasma, a straw- yellow colored liquid at the top.. About 65% of the blood is plasma and about 90% of the plasma is water. The 10% of solids in plasma is largely protein in nature and consist of albumen, several globulins and fibrinogen. If clotted blood is allowed to stand for sometimes, the clot contracts, and a straw-yellow colored liquid called serum is squeezed out. Plasma and serum are term often confused. Serum differs from plasma in that it contains no fibrinogen since when blood clots, the proteins fibrinogen is changed to an insoluble to an insoluble  from called fibrin.

PROBLEMS IN THE BLOOD: 

In the study of the blood ,a  forensic chemist is confronted with the following problems:


Where blood  has be searched for: This is a mater for the  police of other investigating authority to attend to but since the search for the blood stained objects at the scene  of crime or on the person or in he house of the suspect must be made carefully. It is advisable that forensic chemist be assigned to do the job. Un important as a small blood stain may appear among a number of  larger stains, the determination of its origin may have a great significance if, as sometimes happens, blood stains of more than more origin occur together as for example when a knife used for slaughtering had was used in   stabbing a person. The blade of the  knife  will naturally have two kinds of blood, animal and human blood.


When searching for blood stains attention should be directed not only to clothing  and weapons, but also the fingers nails lining of the pockets, seams and folds of the garment of the  suspect. Blood is often found in paces which are not directly visible as for example under the edge of the table   where the  criminal may have wiped his hands; in the water trap of the sink when the criminal may have washed his hands and where there still maybe blood remaining in the water; on places of paper  thrown into  waste paper basket, stove or  toilet. On clothing that   have been recently washed the  seams should  be cut  open to uncertain if any blood may be there. Even on well  rinsed clothing   it any be possible to detect blood. An absolute white handkerchief may still contain blood although not  visible  in the  naked  eye but win readily be seen when viewed under an ultra violet light.


When searching for blood in the scene of the crime, particular  notes should be taken or if possible , photograph, the  position the size and shape of any suspicious stains found as  those may furnish a guide to the direction in which the blood was sporting or in which the blood stained object   was  moving or was being carried: Spraying from a cut artery causes extremely small stained which except for the fact that there are great number very close together, appears like flea marks. In certain causes it is possible  to find blood  stain on  a scrubbed floor since  blood may still be present on the cracks between floor boards.


Stains in friable objects such as plaster; dried leaves , or mud require special packing. Unless this is done  the shaking in transit causes such materials to crumble and the blood  that originally was visible  on the surface  may almost be hopelessly loss in a mass powder on arrival in the laboratory. Embedding  in amass of  plasticine. Stained side uppermost and packing  in a small cardboard  box with dry cotton and then in a large box in recommended.


In the sealing  of the specimen, care should be taken that gum, candle grease or  sealing was do not  contaminate the stains: Many hours  are sometimes wasted by the      chemist in a fruitless attempt to obtain a test of blood from what eventually proved to  be the red  ceiling wax. Does  the stain contain blood or another substance?  There are two different methods of determining the  character of the stain . The first often carried out the scene of the  crime   and its called preliminary test. The microscopic and spectroscopic methods are done in the laboratory  and  confirm the  preliminary finding.


Preliminary test for blood; the preliminary test may be made by a policeman, detective or investigating   agent in cases of  emergency there is enough blood  left for  a later  expert examination. The most commonly used are the  benzidine, guaiac, phenolphthalein, and lucomalchite test.

1. Benzidine Test: this is very delicate and will detect blood when present in a dilution of I to 300,000 parts. The reagent required are:

Benzidine solution - It is prepared by the taking  43 cc of chemically pure  glacial acetic in a small  flask and placing it in a water both 50 cc. When warm 1.5 grams of  chemically pure benzidine are added and dissolved in the card. The flash is removed  from the water bath and 57 cc of distilled water is added.

Hydrogen peroxide ( 3% solution). The best way of performing  the best is to clip off a small fragment of the stained material or to tear out of fiber from the  stained fabric and place it on a porcelain tile, test plate or  filter paper. Add a drop of benzidine solution and then a  drop of hydrogen peroxide solution. An intense blue color radiating out  in the tile is produced immediately if blood is present.

It must be borne in mind that a positive reaction may be  obtained from certain other substance such as sputum, pus, nasal secretion. Plant juices formalin and a clay called  bentonite, but the reaction is decidedly weaker and differ in its  sensitiveness and it is shade and dept of color. Thy show a  faint coloration which should be ignored. A control test performed side by side with the unknown decides the issue in  case of doubt. Gum also gives a positive reaction with benzidine hence it is not to use gum for sticking labels on the  specimen.


  The benzidine test was never fails to detect blood even when very old decomposed satin with all short contamination is  examined. The negative results is undoubtedly valuable but a positive result is only indicative the  blood may be present

2. Guaiacum Test (Van Deen’s Day or Shinbone  Test): The  usual procedure of the application of the test is to cut out a  small piece of the stained fabric and transfer it on a porcelain dish or test   plate where it soaked with drop or two of fresh tincture of guaiac. On addition of a few  drops of old turpentine, oceanic ether or hydrogen peroxide solution, a  beautiful  blue color appears immediately if the  stain is blood.

3. Phenolphthalein  Test ( Castle- Meyer Test) : The principle of the taste is based on the fact of ordinary phenolphthalein is  reduce by zinc dust in a alkaline solution, phenolphthalein  is produced which , the oxidized in the presence of alkali, gives the  characteristic red color. The reagents required are:

a) Hydrogen peroxide solution.

b) A mixture containing 2 grams of phenolphthalein, 20 grams of KOH and distilled water in sufficient quantity to make up the  volume to 100 cc. The mixture in boiled and while boiling 10 to 30 grams of powdered zinc are added when boiling is further continued until the solution   becomes colorless. A small amount of zinc powder is left deposited at the bottom of the bottle to  ensure the reaction of the phenolphthalein.

Make an extract of the suspected stain with distilled water or saline solution. To 2 to 3  cc this extract add 21 drops of the phenolphthalein reagent above. If the blood is present. A deep permanganate color is obtained instantaneously upon addition of  a drops hydrogen  peroxide.

Phenolphthalein Test can detect blood in dilution of 1: 80,000,000 part. The test is also given by the copper salts. The  negatives result is therefore, valuable and is conclusion as to  the absence of the blood.

The four  chemical test for blood are based on the fact that peroxide present in hemoglobin acts as carrier of oxygen from hydrogen peroxide to the active ingredients of the reagennnts ( benzidine, guaiac, phenolphthalein  and leuconalachite ) and produce the characteristic colored compounds by oxidation. Oxidize are also present in all animals cells  but they are destroyed by boiling white the peroxide of hemoglobin is not affected by such treatment.

Confirmatory Test: The actual proof that a stain is blood  consist is establishing the presents of the characteristics blood pigment, hemoglobin or none of its derivatives. For then purpose of con forming the presence of the blood, three methods are recommended namely (a) microscopic, (b) micro- chemical and (c) spectroscopic test, Most common micro chemical test is  Haemochromogen Crystal or Takaya Test. This is delicate test for the present of hemoglobin. It consist in the addition of  two or three drops, Takaya’s reagent ( 3 cc 10 & NaOH; 3 cc pyridine; and 3 cc of saturated glucose solution and diluted 7 cc of water ) to a small piece  of suspected material on a glass slide in the cold and covering slip. Large rhombic crystal of a salmon- pick color, arranged in cluster; sleaves and other  forms appear with in one to sic minutes if view under low power of micro open. The hasten crystals formation heat may be applied. The reagent must fresh immediately and satisfactory results are desired.

ACTIVATION ANALYSIS

Principles


A element is transmulated by high energy neutrons into a radio active isotope. The gamma spectrum of that isotope enables qualitative analysis, whereas the intensity of the secondary radiation is a measure for the concentration of the chemical element.

Advantages:

There is no danger of contamination of the sample. The  chemical operation as a rule  are simple. The limits of detection may be low, but this  depends on many factors in a complicated way. The method is suitable for determination of trace elements in blood, sun power, foodstuff, etc.

Disadvantages:

The relative error in quantitative may be few percent. As a rule the methods cannot   handle complicated systems.

Apparatue:

Neutrons are emitted by a source; for thermal neutrons  a nuclear reaction is used. After irradiation the sample is placed in a simple holder and the spectrum of the secondary radiation with a multi- channel spectrometer.

CONDENSATION OF AN ARTICLES FROM THE  FBI LAW ENFORCEMENT BULLETIN. SEPTEMBER 1970


The article pints  that the paraffin test for the gunpowder is no longer used by the FBI for determining whether or not a person has recently fires a weapon. The chemical analysis is subject to too much inaccuracy. Since neutron activation analysis can easily be performed at the atomic reaction this much more accurate means of gathering evidence is within reach of law enforcement.

 The problem determining whether or not a suspect has fired a weapon of ten arise during the investigation of a murder of apparent suicide. The  diphenylamine test on paraffin lifts from  the hands  has been found to be  the extremely unreliable     for  determining whether a person actually  has   fired a weapon. The  reagents used in the test., diphenylamine or diphonylbenzidine, are not specific for the  detection of gunpowder residue since they will also  react positively with other oxidizing agents. It is also noted that oxidizing  that will reaction positively to the a aforementioned reagents are also present in such common substances as well, fertilizer, tobacco, cosmetics, and many others as well as  gunpowder  residue.

A powder residue test without  the ambiguities of the  diphenylamine test yet amenable to   a modern crime laboratory, involves the use of neutron activation analysis. The  elements antimony and barium, which are found in most primer mixture for  ammunition have been found in the majority of  times to contaminated the hands of  shooter after the firing of the  weapon… Generally are ignited when a firing  pin falls on a primer and in turn ignites   the smokeless power charger in the cartridges. The escaping  gases can deposit antimony and barium from the primer on the shooting hand  in amounts normally so called that their presence cannot  be detected by ordinary techniques. Employing neutron activation analysis, one can positively identify these elements and measure these elements and measure their amounts.


The investigator    removes the residue from the  hands of the  suspected shooter  by the ordinary paraffin lift procedure. It is important to obtain lift from each hand of the suspect and from the same area of each hand. Laboratory experiments involving guns have demonstrated that the index finger, thumb and connecting web area of the shooting hand most likely to be  contaminated with the gunshot residue. The paraffin  should be applied to the back of this  area and not finger    print or.


The paraffin, food  grand on quality; should be melted  in a clean dish and applied at 120 degrees. F with a new nylon brush that have been rinsed clean in distilled water. A separate batch of paraffin, brush and dish should be used for each hand. The person applying the lift should  wear plastic  gloves and not touch the paraffin except with gloved hands.


The lift should be think enough that it does not crumble when removed, but excessively  thick lifts should be avoided. No reinforcing materials such as gauze should be used. The hardened paraffin is moved from the hands and placed in clean plastic bags which are sealed, labeled and initialed. A sample of the paraffin used in making the lift should also be submitted, soft cotton or other packaging material should be place around the  plastic  bags to minimize breakage    while being shipped to the  Philippine Atomic Laboratory. The decision whether  or not to obtained paraffin lift from a suspect must made by the  investigator who has the facts surrounding the case  at this   the antimony and barium deposits can  be   removed from the hand by washing, rubbing and wiping. Obviously, if many   hours or a few  days slapse between the time of the shooting and the preparation for the paraffin lifts, the chance that the antimony and barium deposits remain is certainly minimized. However, in a suspected suicide, many days may pass without the body being disc. In which case time is not a factor. Additionally, it has been demonstrated that the positive of the weapon in the shooter’s hand ( for instance, held by both hands or held upside  down) will affects deposition of gunshot residue.


If antimony ad barium are found as contaminate on the hand of a subject, it will be pointed out that residue was present on this hands which is typical of that residue which contaminates a  shooter ‘s hands subsequent to the discharge of a firearm. Generally the number of shots  fire cannot be determined from such  residue, nor can the specific type of ammunition the establish by this data. If antimony and barium are found as contaminated on paraffin lift   from the hand of a subject, it cannot be absolute stated that the subjects has fired a weapon; it will be conclude that the  residue present on the lift is  typical and characteristics of the residue which contaminates a shooter’s hand subsequent to the discharge of a firearm. An individual who has handled a weapon or cartridge case  which was recently fired could logically contaminated his hands with primer residue.

This type of information make it possible for investigators to distinguish between murder and suicide. Further this information might help to prove the innocence of  some who have  no connection with the crime in question.

“THE EXAMINATION OF  FIBERS”

INTRODUCTION:


It has already been stressed that forensic science should never hesitate to seek advice experts in special subjects and especially in industry. Since scientists have  devoted much time to study of special problems, they can offer  much to the  scientific offer special information which may be or value, also illustrates this facts. Four short subjects  have been selected.

1) Fibers

2) The  stretching of stockings

3) Lamp filaments

4) Chromatographic examination of ball-pen inks

Whereas the original paper on stretching of stockings can be  consulted for additional details, the other three contributions are as yet unpublished.

DESCRIPTION OF FIBERS


The origin of the use of natural fibers for textile  purposes is lost in antiquity but it is only in the last 100 years that man-made fibers have been produced, They appeared in the letter half of the nineteenth century; and even until  as recently    as the early 1930’s they consisted solely of materials based upon  cellulose, a naturally occurring substances. The first purely synthetic  fiber   in the form of nylon went into a commercial production about 1939. Developments since then have been rapid. And although the total world production of synthetic fibers is still small in comparison with cotton and wool, their properties are such   that they have assumed an importance out of proportion to their quantity.

IDENTIFICATION BY TRACE EVIDENCE


Prior to the introduction of man-made fibers the identification of the common domestic textile materials, consisting largely of cotton, wool silk, and flash was comparatively simple, an adequate experience could be quickly acquired. The man-made fibers, more particularly those produced from synthetic polymer, have increased the complexity of  identification enormously. Not only are an increasing number of polymers used for fiber manufacture, but polymers are becoming more and more common, and this factor, together with the  use of blends of two or more fibers in the same  yarn, makes the  whole field one of great complexity.


Additional fibers are introduced into clot or yarn as substitute or economics ground, to  create decorative  effects. The produced materials of improved properties to make advantage of differences in  dyeing  properties of fibers, or to facilitate the production of fabrics for special end- uses. Materials  obtaining more than one type of fibers may be produced on the one hand by twisting, knitting or weaving together   yarns composed wholly of one fiber which may be either in staple or continuous filament form. On  another hand, Mary textile materials consist wholly or pastry of yarns containing two  or more fibers blended together in staple  form prior to spinning. The variety of  such blends continually increases with the development of new  types of man-made fibers, but blends in which at least one components is a natural fiber seem likely remain for some tome.


Man-made fibers having  substantially the same basic composition often show variation arising from  difference in manufacturing processes between producers and in addition. Virtually identical fibers are  commonly marketed under various trade names.


Where as 30 year  ago a simple microscope was sufficient equipment for most fibers identification work, nowadays methods upon both physical and chemical properties are employed including not only microscopically appearance but  also staining test, salability properties fiber density and contraction  temperature measurements, identification of the chemical elements presents, chromatography analysis and more recently, infra-red spectroscopy.

For  convenience these methods may  be divide into four broad groups

1) Microscopical examination

2) Staining test

3) Salability

4) Chemical and physical methods of analysis

There is  considered literature available relative to these various techniques and it is quite impracticable to provide more  than general  guidance concerning the identification of fibers in this short  section.

The field is indeed becoming more and more one for the specialist.

MICROSCOPICAL EXAMINATION


Fibers often have  a characteristics appearance when examined longitudinally and  in cross section . for the first it is often convenient to mount an unknown materials in the liquid paraffin glycerol or even after and to compare its appearance with  known fibers.. By this means it is easy to distinguish between. For  example cotton and animals fibers on the other hands, differences between wool and specially fibers such as  mohair or cash mere are often very subtle and accurate  differentiable necessitate consideration experience. 


The reflective index of synthetic can serve as a useful to identification and is common measure by making use of the fact that, when mounted in a medium of the name reflective index, a fiber becomes to a great extent invisible Under the microscope. It has be borne in mind, however, that firs  vary in  refractive in index according  to   whether the  measurement is made paraffin to the length or a tight- angles to it. It is advantageous to use plane polarized monochromatic light for this work although for many purposes, un popularized light in satisfactory. A Polaroid screen is useful in this connection


This technique is also valuable for the detection of delustering of colourin pigment inside a fiber.


For cross- sectional examination a simple plate method is a consideration practical  value. A thin metal plate  containing tow  or three small holes provides   the essential apparatus. A few of  the unknown fibers. Lying parallel are inserted into  a tuft of undying cellulose acetate fibber and drawn through a hole in the plate so that the fiber   are tightly packed in position.    The protruding end of the microscope using the transmitted light. The outline of the sections can often be improved by light smearing   the preparation  with Indian ink.


More elaborate section cutting may be carried our using   a  conventional microtome, although for fiber   the hardly instrument has lately found  favors, as by its use elaborate embedding can be avoided.


While  a combination of longitudinal and cross-sectional examination of fibers  can provide   a great deal of information ,sometimes sufficient for  complete identification, many synthetic fibers have a uniform, rod-like structure so that the  further test are inevitable necessary.

STAINING TEST


Although a great   deal of investigation  work have been carried out   with a view to devising scheme of fiber identification   based upon staining, the methods suffers a number of serious disadvantage. In the first place, it is suitable  only for  fibrous in the undying or very lightly dyed state; in the  second , there is often a great deal, and in addition the  presence of so- called permanent finishing  on the fiber affects the staining properties considerably. Thus in differentiating     between for example,  various cellulosic fibers, very similar colors are commonly obtained  and the absorption of the stain is also affect by the presence of synthetic resin   finishes.


There are methods available for the removal of dyes and finishes   but  these are completely satisfactory of a direct  dye or a dyes  cellulose acetate and  synthetic materials can  be a mater of some difficulty in modification of the fiber is to  be avoided.


The group of finishes     based upon a mine – aldehyde  resins   can   be removed  by  ydrolysis in 0.1 N hydrochloric acid at 60 C for 1 hour, but  not all permanent finishes respond  to this   treatment. Some  finishes  based upon oily or greasy compounds can  be removed by solvent  extraction certain other finished can be eliminated by repeated  boiling in water   starch can be    removed by sleeping  in a 1.0 % of malt extract at 50 C for 15 – 6 minutes.


Of all fiber – staining procedure available some of the  valuable are those provide by the mixture of dyes devised by the  cotton silk and man made  fibrous   association and available as  Shirlastains A.D and E. Even so much methods, whilst useful  for rapine testing need to be regarded as  confirmatory test     rather than as providing an infallible indication.


Recently, staining methods have the various been successfully  employed to differentiate between some of the various synthetic fibbers of  the polyacrylonitrite.


A common stain of value in the identification of best fibbers is phloroglucinol, used as a  1% solution in alcohol. When freshly mixed with an equal volume of concentrated  hydrochloric acid it gives an intense red color.

STABILITY TEST


Methods based upon differential salability have grown  consideration in importance in fiber identification work with the  advent of synthetic materials. They are also widely used in the  quantitative analysis of fiber mixtures.


In some instances salability involves decomposition of the  fibber: In other simple solution takes place. For example, animal fibbers are dissolve by boiling in a 5 percent solution of sodium hydroxide  owing to decomposition of the fibber of acetone and the ester recovery by evaporating the solvent.


Elaborate schemes sp analysis have been devised by certain workers  based upon differential salability, salability test are not by any means specific, but by using a number of different solvent  valuable information can be obtained.


Where sufficient material is available, test  are made in test- tubes  but single fibers can be examined upon microscope  slides, when this done, however, it needs to be borne in mind that it one instance a large excess of solvent is  usually  present, whilst the order solvent- fiber ratio is much lower.


Typical solvent is used for this work are acids such as sulfuric and hydrochloric acid of various concentrations, acetone, glacial acetic acid, metacresol, tetrahydrifuran, dimethyformamide, dimethysullphoxide, nitromethane, dimenthynitrosamine and nitri acid.


As an illustration cotton is dissolved by 75% sulphuric acid in the   cold; 59% sulfuric acid, on the  other hand leaven cotton virtually intact and dissolves regenerated cellulosic rayons such as viscose.


Clearly the salability method had almost limitless  possibilities but it is essential to use several solvents and also to employ the technique in  conjunction with other tests.


The   whole field is large and detailed procedures have been developed. Foe examples, a recent publication has  described a  scheme of qualitative analysis based upon no less than 37 solvents, 33 of them being of an organic character.


In using solvents for quantitative analysis recognition has been taken of the  feet that many solvents do not dissolve one fibber complete, whilst at the same time they partly attack  other components of the mixture. Reference to recent British Standards will illustrate  this point.

CHEMICAL AND PHYSICAL ANALYSIS


The density of fibbers particularly those synthetic origin, is a useful guide to identify and can be conveniently determined by immersions in liquids to known density. If the fiber floats  it is lower density than the liquid; it is sinks the de3nsity is higher; and if it remains suspended the densities are closely similar.


This feature has been used not only to determine the density  of a fibber for purposes of identification but also for separating  mixture of fibber. It is possible   to prepared density  gradient tube containing two organic liquids the most  dense being  at the bottom and the least dense at the top. In between mixtures corresponding to intermediate   densities are place so that the density of the liquids gradually increase from top to bottom of the tube. Xylene of relative     density 0-9 and carbon tettrachloride of relative density 1.6 are convenient. The  position taken up by the fibber in the tube gives to its density.


Such a tube can be calibrated by means of standards glass floats, whose density has previously been measured by immersion in liquids of known density. Another physical property of  synthetic fibers used as a guide to identification is that of softening point of temperature of contraction. Many synthetic materials are thermoplastic becoming soft on healing, and the  onset of softening is often indicated by sharp contraction in length of the heated materials. By means of simple     apparatus, consisting essentially of an L-shaped metal   block into which a thermometer can be inserted and which can be   gradually   heated, the temperature at which contraction takes place can be  determined.


With the development of a fibbers the ordinary method of the chemical analysis have become of increasing importance of fibbers identification work. Thus polyamide  fibbers such as nylon and also those based upon polyascryclonitrile contain  nitrogen; polyvinyl and polyvinylicene  chroride  can be detected by the  presence of chloride. On the other hands, polyester fibbers contain neither nitrogen non chlorine. With  the passage of time a  number of different noon fibber have been produced the most common known       as nylon 6.6,,,,, being prepared from hexamethylene diamine and adipic acid. This can be distinguished from      nylon 6, derived from w-aminocaprioc, nylon 11, made  from w- amino undecanoic acid, and nylon 6.10 from  hexamethylene diamine on sebacic acid, by add hydrolysis and chromatographyic analysis on paper of the  break down products produced during the process.


In recent years infra-red spectroscopy has been successfully applied in the fiber identification field, the method suffers from the disadvantage that the equipment is expensive and it  requires skilled operation. The infra-red absorption curve of the  material under examination is compared  with those obtained, under   similar condition with known fibbers. The technique is especially useful for the identification of synthetic fibers prepared from mixed polymers differing only slightly in chemical composition.

Another analysis method that is also being applied in fire work is gas chromatography but, at the present time (  1985), no extensive data have been publish.

