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Laboratory hygiene and safety

Laboratory is a place where is student practices what he learn in the classroom. A
chemistry laboratory is a place where a student has to store a handle chemicals. Chemicals are by
a large dangerous substances there are several chemicals which are corrosive, flammable,
explosive, toxic, carcinogenic and poisonous. So a student’s health will be spoilt if he or she
does not know how to store and handle the substances carefully.

Hygiene means conditions or practices conductive to maintaining health. So if a student
does not want to spoil his or her health while doing experiments he or she has to follow certain
conditions and practices in the laboratory . The laboratory hygiene and safety as importance in
the life of a students who practices chemistry.

Storage and handling of chemicals
Corrosive chemicals

Chemicals which corrode or destroy gradually skin would cloth metal acceptor are called
corrosive chemicals.

Examples : Acids and Alkalis, Chlorine, Bromine, Phenol etc.,
Storage : They must be stored in corrosive resistance chambers or in pits containing sand.

Handling : Acids should not be posted directly from their containers instead of on our final must
be used to transfer them from their containers without spilling them on the flower table or
person. Rubber gloves and rubberized apron may be used to avoid accidental spillage on the
body are the cloth. Sodium hydroxide pellets or sticks should not be hand picked. A pair of
forceps is to be used for this purpose. Chlorine and bromine must be handled infume cupboard
doors were only without allowing the away to come out into contact with nose eyes or skin.



Flammable chemicals

Chemicals which catch fire on exposure to Air on heating over a naked flame or in a warm
surrounding are called flammable chemicals.

Examples : Benzene, acetone, carbon disulfide, alcohol, sodium, potassium etc.,

Storage : They should be kept in bottles with the tight lids in a cool place. Sodium and potassium
or to be stored under kerosene only.

Handling : They should not be handled near burning furnace heaters they should not be heated
directly over a flame. They should not be heated in a flask using a reflux condenser, on a water
bath or steam bath. While heating them in this way the nearby burners must be put off. Burning
sodium or potassium metal can be extinguished using form or sand. Water should not be used.

Explosive chemicals

Chemicals which explode violently on heating, grinding or pressing are called explosive
chemicals.

Examples : Chlorates, perchlorates, nitrates, ethers, peroxides, poly nitro compounds etc.,

Storage : They should be kept in such a way that there is no empty space above them in the
container in which they are kept . They must be stored in a cool place.

Handling : They must be handled with all windows open and wit exhaust fan on. They must be
very carefully heated or ground.

Toxic chemicals

They are substances related to poison. When taken in their produce ill effects creating health
problems.

Examples : Benzene, toluene, chloroform, carbon tetra chloride, naphthalene etc., {almost all the
chemicals are toxic }.

Storage : They must be stored in well sealed bottle

Chloroform is stored in dark brown blue bottles to prevent the formation of highly poisonous
phosgene.

CHCIlz + 1/202 > COCl, + HCI
Phosgene

Handling : They must be handled with all windows open and in from Cup boards they must not
be in held directly smiling guest must be done by keeping the test tube containing the toxic
substance away from the nose and waving the vapours towards the nose and in hailing slowly
and in small guantities they should not be handled by naked hands gloves must be used while
handling them.



Carcinogenic chemicals
Chemicals which cause cancer are called carcinogenic.

Examples : Naphthyl amines, salts of naphthyl amines, methyl iodide benzene (causes blood
cancer) benzpyrene, thiourea, diazomethane, dimethyl sulphate N-nitroso compounds etc.,

Storage : They should be stored in locked containers inside fume Cup boards warning labels
showing a skull and a pair of cross bones should be pasted on the container.

Handling : They must be hand only with gloves on. The vapours should not be inhaled. They
should not be allowed to come into contact with the skin. They must be handled in fume
cupboard with the exhaust fan on.

Poisonous chemicals

Chemicals which when introduced into are absorbed by the living organism causes death or
injury especially one that kills by rapid action even in small quantity are called poisonous
chemicals.

Actually there is no great difference between toxic and poisonous chemicals. We can distinguish
between them by saying that those chemicals which cause death relatively quickly are poisonous.
Chemicals which are injurious to health in someway, which may lead to death in course of time
are toxic.

Examples : Benzene, toluene, xylenes, naphthalene, anilines, chloroform ,carbon tetrachloride,
DDT, hydrazine, salts of Pb, selenium compounds, cyanides, tellurium compounds, chromium
compounds, vanadium compounds, arsenic compounds etc.,

Storage : They must be store in well sealed tubes. They should be labelled as poisonous.

Handling : They must be hand only with gloves on. The vapours should not be inhaled. They
should not be allowed to come into contact with the skin.
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Simple first aid procedure for accidents

In spite of the precautions taken accidents occur in the laboratory when accidents occur. The
students should know the first aid procedure that is to be given to the victim. One must always
remember to the victim to the doctor after he was giving first aid as first aid is not a complete
treatment, but first aid only.

Acid in eye

The highest watched with lot of water is directed into the I gently with the help of wash bottle or
tube directly from the water tap then the highest watched with 5% sodium bicarbonate solution
after washing a drop of castor oil for an eye ointment is applied then the person is taken to the
doctor.

Alkali in eye



the highest watched with a lot of water water is directed into the I gently with the help of wash
bottle or a tube directly from the water tap the is washed with 5% boric acid solution after
watching a drop of castor oil for an eye ointment is supplied the person is taken to the doctor.

Acid burns

the affected part of the body is washed with a large quantity of water and then with 5% solution
of sodium bicarbonate , burnal is applied and the victim taken to the doctor.

Alkali burns

the affected part of the body is washed with a large quantity of water and then with 5% solution
of acetic acid Vaseline is applied and the victim was taken to the doctor.

Bromine burns

if bromine falls on the skin was immediately with a large quantities of water and then with hypo
solution coconut oil or Vaseline is applied and the victim was taken to the doctor.

Poisoning

If the person enters the mouth accidentally it must be quit immediately e e without panicking the
mouth is washed several times with large quantities of water if poisonous substances enter the
stomach immediately first aid to be given simultaneously informing the doctor to proceed the
spot with emergency Kit to treat stomach poisoning.

When acids are swallowed milk of magnesia or lime water is to be given immediately the first
aid is repeated every 10 minutes till the doctor comes milk or white of egg in cold water may be
given the following should not be done including vomiting use of corporates when alkalis are
swallowed 5% acetic acid or vinegar is given milk or white of egg in cold water may also be
given.here also vomiting should not be induced when methyl alcohol is swallowed vomiting is
conducted by administering aromatic potassium and team tour trait or saltwater after vomiting
milk or white of egg in cold water may be given when phenol is drunk fifty percent alcohol may
be given then vomiting is induced finally milk or white of egg in water is given

Poisonous substances and antidotes
Acetone : Induce vomiting give universal antidote

Arsenic, barium, Mercury and lead compounds : Induce vomiting give for gram hai per IN 450
ml water 5 ml milk of magnesia glass milk or white of egg

Copper compounds : Induce vomiting give hundred ml of sodium hydrogen phosphate solution

Cyanides : Speedly first aid needed induce vomiting give 250 ml of water containing 10 number
of 3% hydrogen peroxide for 250 ml of freshly prepared solution containing 5% ferrous sulphate
and 5% sodium bicarbonate amyl nitrate vapours to be inhaled by the victim.

Permanganate : Induce vomiting give milk white egg followed by 5 ml of 3% hydrogen
peroxide in hundred ml of water slightly acidified with acetic acid.



Universal antidote

Two parts of pulverized charcoal one part of magnesium oxide and one part of tannic acid or
mixed a few grams of the mixture is added to a cup of water and then stirred well and given to
the victim.

Inhalation of gases

If any gases in held the victim should be taken to a place where he could breathe fresher if he
reports headache paracetamol tablet may be given if chlorine or bromine is inhaled ammonia or
alcohol vapour is to be inhaled carefully if hydrogen sulphide carbon monoxide or hydrogen
cyanide is inhaled ammonia is to be in held artificial respiration may be given if possible.

Cut buy glasses

If the cuts is not severe with mild bleeding the pieces that are removed as far as possible with
cotton is treated with spirit tincture iodine percent iodine dissolved in alcohol is applied after the
dictionary of iodine has dried up the cut is bandaged properly and the victim is taken to the
doctor if the cut is Deep and severe then there will be profuse bleeding in that case the bleeding
is stopped using proper tonic what in appropriate place aaye vad of cotton is is is supplied with
pressure and bandaged the victim was removed to the doctor.

Heat burns

Buns are caused by hot objects naked flame acids and alkalis bromine phenol except when burns
are not severe burnol are coconut oil may be applied when burns are severe also the first aid is
the same but there are certain things one should not done.

They are don’t wash with water but there is a difference of opinion about this some say that the
bags must be thoroughly washed with maximum amount of water so as to prevent great damage
to the skin but these authors do not advise the sense washing must be done only by skilled
medical attendant if the clothes are sticking to the wound they should not be removed forcibly
the portion of the cloth that is not sticking to the wound must be cut of carefully don’t bandage
here again opinion differ finally takes the victim to the doctor.
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Data analysis

Define error the difference between the measured value of the property and it's accurate value is
called error.



Classification of errors

the risk that arise in chemical analysis are classified into two types they are determinate and
indeterminate errors are random errors.

Determinate errors are systematic errors

these are errors which have a definite value and an assignable case the analyst can measure the
account for these errors this can be avoided they are and directional that is the errors will be
either more or less than the accurate value from this day can be identified

Sources of these errors defective instrument carolus operation procedural defects
Classification instrumental error method errors personal errors

Instrumental error when we use balances weights bureaucrats accept we must make sure that
they are not defective for example a weight marked 10 gram may not be 10 gram after all so to
avoid these errors one must use best instrument periodic calibration of apparatus and weights is a
must.

Methods errors

These are introduced by defective experimental procedures
Co precipitation are post precipitation in gravimetric analysis
Usage of improper indicators in volumetric analysis.

These are difficult to identify so these are the most serious of the three types of determinate
errors so to avoid these one must be thorough with theoretical part of the experiments.

Personal errors are operative errors

These are introduced by the personal defects are carelessness the sources of these are our human
defects in ice mind extra in colorimetric experiments error will be introduced by a person who is
colorblind a person with defective eyes will invariably note readings erraneously.

Determinate errors may be classified as being either constant errors and proportional errors.
Constant errors

These are errors whose magnitude is independent of the size of the sample taken for analysis for
example letter say that 0.5 milligrams of precipitate is lost washed with 200 ml of the wash
liquid now if we wash 500ml gram of precipitate with 200ml wash liquid 0.5 milligram of the
precipitate will be lost so the error is 1% thus we find that constant error will become more
serious as the size of the quantity measured decreases so to minimise the effect of constant error
we have to use a large sample.

Proportional errors



these are errors whose magnitude increases or decreases in proportion to the size of the sample
taken for analysis invariably impurities in the sample if not removed will cause a proportional
error.

Correction of determinate errors

Determinate instrumental errors can be corrected by calibrating instrument concerned the
equipments are to be calibrated periodically this is because instrumental errors arise due to wear
corrosion or miss treatment.

determinant personal errors can be minimised by care and self-discipline instrumental readings
notebook entries and calculations should be checked systematically.

Determinate methods may be corrected by one or more of the following procedure.p
Analysis of standard samples

Ahmed may be tested for determinant error analysis of a systematic sample whose overall
composition is known and which closely resembles the material to be tested by a particular
method.

Independent analysis

Pen samples to be analysed are not available in a pure state this method is used the sample is
analysed in a particular method then it is analysed by a different method of established
reliability.

Blank determinations

Constant errors affecting physical measurements can be frequently evaluated with a blank
determination in which all steps of data analysis are performed in the absence of the sample the
result is then applied as a correction to the actual measurement this method is useful to correct
errors that the due to the introduction of interfering contaminants from reagents and vessels
employed in the analysis. This method is useful to correct titration data in volumetric analysis.

By taking large sample size

We know that a constant error decreases as the size of the sample is increased so to correct such
type of errors large sample size is used for analysis.

Random errors are indeterminate errors are accidental errors

they are errors arising from uncertainty in measurement that are unknown and not controlled by
the person doing an experiment.

Sources instrumental uncertainties method uncertainties personal uncertainties.

Identificationof indeterminate error is difficult scatter of data about the mean is the effect of an
indeterminate error.

Error analysis



When indeterminate error or deviation from mean is plotted against its frequency we get a curve
as shown in figure this bell shaped curve is called Gaussian or normal curve. The properties of
these normal curves are

The frequency is maximum where the indeterminate error is nil.

there is a symmetry about this maximum suggesting that positive and negative errors occur with
equal frequency.

As the magnitude of the error increases the frequency decreases exponentially.
In chemical analysis in determinant errors follow this Gaussian type distribution..

This uncertainty many first in the result, the Gaussian distribution of most analytical data permits
as to use statistical techniques to estimate the extent of indeterminate errors does we use several
statistical techniques like mean median and average deviation standard deviation Excel while
analysing our experimental results.

Minimising errors
The following are some other specific suggestions to minimise error
Black experiments are to be conducted along with regular ones

almost care is taken to avoid personal errors arithmetic mistakes acceptor should not be
committed.

While taking readings one must be very careful to take not the correct readings.
Without getting proper and complete instructions the experiment should not be done.

Whenone becomes tired the experiment must be stopped in a convenient place and continued
after taking sufficient rest.

Precision definition

It is the degree of agreement between two or more measured values of your property measured
under identical conditions.the differences between the highest and lowest values in a set of
values is called the range this range is a measure of precision if the range is wide then it means
that the measurement is less precise.

Accuracy definition

It is the degree of agreement between the measured value and the expected or true value of your
property. it is said accuracy of the result is excellent if it is difference we calculate the deviation
this deviation gives a measure of the accuracy of experiment.

Method of expressing accuracy.

accuracy is expressed in terms of absolute error or relative error the lower these values are the
more will be the accuracy.



Absolute error definition

it is defined as the difference between the accepted value and the observed values mathematical
expression.

Relative error definition

It is the error percentage the accepted value. Mathematical expressions
Difference between absolute and relative error

Distinctions between precision and accuracy

Confidence limits definition

they all the limits which may be set about the experimentally measured mean within which we
may expect to find the true mean with a given degree of probability.

Mathematical expression of confidence limits
Rejection of results

in a set of data we come across one or two values that are suspicious whether to reject such data
or not would become difficult in such cases we employ a test called Q-test. This test we
compared two Q values.

Significant figures.

.They are figures in a number which contains only digits non with certain 80 plus the first and
certain one.

the measured value has some uncertainty about it there is a convention to give the measured
value as a number such that it contains only one figure about which there is uncertainty the
practice is called significant figure convention.

Its importance or uses.

In presenting scientific data one comes across a set of values for this set of values one gives their
mean or median is the best value now the uncertainty about this best value must also be indicated
while presenting the data.

Methods of expressing precision.
Precision is expressed by two methods absolute method relative method.
Absolute method.

in this method depreciation is expressed in terms of average mean deviation the smaller the value
of average mean deviation the greater will be the precision.

Relative method



in this method the precision is expressed in terms of percentage deviation from the mean of a set
of values.

Mean arithmetic mean average

Mean is the quotient obtained when the sum of a set of replicate measurements by the number of
individual results in the set the following worked out and versity problem would illustrate mean.

Median

it is the value about which all other values are equally distributed half the values will be greater
and other half smaller than the median.the median is obtained by arranging the set of values in
increasing or decreasing order

Distinctions between mean and median
Mean deviation or average deviation definition.

the average deviation of your value in a set of values is the average of the deviations of all the
individual values from their deviat.

Explanations

To get the average deviation

The the average of the given set of value is calculated.

The deviation of each value from the average is calculated.

The average of all these deviations given the average deviations.
Standard deviation

it is the square root of the quotient obtained by dividing the sum of the squares of the individual
deviations from the mean by the number of measurements made.

Standard deviation=Vsum of the squares of individual deviation from their mean+number of
measurements made

Explanation

To obtain standard deviation

The average of the measurements is calculated

The individual deviation of each measurement from the average is calculated
Each individual deviations is squared

All the individual deviation square or added

The value obtained in step

It is divided by the number of measurements made



The square root of the value obtained in step
Give the standard deviation the standard deviation

Distinctions between mean deviation and standard deviation

Curve fitting method of least squares

if you want to present a trend or relationship we draw a graph graph is obtained by plotting two
variables X and y against each other let us consider the following data.

Y

020.0

060.6

X
2
4 040.4
6
8

080.2

10 100.8

12 120.0

A graph maybe drone using this data bike invention we plot the independent variable that is the
case of the value based on which particular prediction is made along the axis horizontal axis and
the dependent variable that is the effect on the predicted property along the y axis vertical axis

The graph gives trend a relationship between X and y the above graph indicates a linear
relationship between X and y in the above graph linearity is good usually for the data obtained in
experiment linearly will not be as good as shown in figure.

Letters considered the following data




X Y

1 1.5
2 1.8
3 2.7
4 4.0

To draw the best fit line for the above data the following steps are followed.

IV two points corresponding to these two pairs of values are marked on the graph and their joint
we get the best fit line for our data the following will be the graph for the given data.
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Correlation coefficient

It is the quantity that indicated the extent of linearity of a given set of data it is denoted by r.

Where x and y are the variables of two properties n is the number of pairs of data.
Explanation

It helps us find out whether there is any linear relationship between two properties X and y from
n pairs of data relating X and y.

If ris 1 is means that there is perfectly Ni aarati relationship between X and y.

If r is between 0.99 and 0.75 it means that there is excellently reality relationship between X and
y.

If r is between 0.75 to 0.50. it means that there is good linearity relationship between X and y.

If it is less than 0.50 we can conclude that there is a linear relationship between X and y
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That is as per our data there is excellent linear relationship between X and y.the correlation
coefficient given as an idea about the extent of linearity of a given set of data.
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: Block diagram .

~ AC = Atmospheric Contyy
R | SH= Sample Holder |
: TS = Temperature Seng,
 F = Furnace
~ FTS= Furnace Temperatun
* RB = Recording Balance
BC = Balancing Contro
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Thermoanalytical methods
Thermal analysis

In thermal analysis substances or heated they undergo physical or chemical changes these changes are
recorded as a function of temperature or time the two important terminal leases are thermal
gravimetric analysis differential thermal analysis

Thermogravimetric analysis
Principle

The substances heated or cooled in a given environment at a controlled rate the weight of the
substances recorded as a function of time or temperature graph is plotted between weight change and
temperature or time we get thermogravimetric curve ot TG karv aur thermogram.

Instrumentation
TGA instrumentation

The instrument used to for TGA a consist of furnace precision thermo balance recorder



Furnace

The furnace is controlled by the furnace control so that the furnace can be heated in such a way that the
temperature rises linearly with time.

Thermobalance



A platinum crucible is suspended from one arm of the thermobalance the other arm of the balance is
prevented from oscillating by attaching it with a Dewar flask Toyota spiral so that it acts as a damper.
Unknown weight of the sample is taken in C. C yah is closed by a furnace F, the furnace temperature is
raised at a slow and steady rate the temperature of the sample and the corresponding weight are
monitored as follows .

Platinum platinum rhodium thermocouple is is used to measure the sample temperature it monitors the
furnace temperature continuously and send signals to the recorder changes is weight or recorded from
the beam deflection this is done with the help of detectors in another type of detector article spring is
used to to detect the weight change the spring undergoes contraction or elongation with weight change
this movement is detected by the movement of an attached or in a linear variable differential
transformer.

Recorder

Recorder is a device with a pen and the graph sheets it records the weight change in the y-axis it records
the signals from the thermocouple on the x axis we get your thermogram

Precaution to be observed in using a thermobalance

The hot zone of the furnace should be uniform for sufficiently long time the crucible must always be
inside the hot zone the heating rate should be linear and reproducible conducting and magnetic samples



must not interfere with the furnace electrical winding the way unit must not be affected by radiation
and convection currents from the furnace attack of the parameters by volatile products from the sample
must be prevented

Characteristics of TGA curves

TGA curves are characterized by breaks and plateaus as shown in figure EA brakes corresponds to to
some loss in weight due to evolution of water carbon dioxide carbon monoxide etc., and each plateau
corresponds to the formation of stable compounds this can be illustrated by taking the TG of calcium
oxalate monohydrate the weight change curve for calcium oxalate monohydrate is shown in figure
heating rate is 6 degree centigrade per minute.






E.g
() TGA curve CaC204.H20.

At about 1000C water is evolved. At 2500C anhydrous salt is got. Between 5000C — 6000C calcium
carbonate is present. Above 8700C calcium oxide is present.



Ar about 1000C it loses four molecules of water and becomes pale blue monohydrate. CuSO4.H20 .At
2300C it becomes white anhydrous CuSO4 decomposes at 7200C to give Cu and SO2.



Uses application

The egg is quantitative so start your metric calculations can be done at any given temperature the
correct drying temperature of precipitates in gravimetric analysis can be determined thermogravimetry
is used to find out suitable analytical standard substances thermobalance is used to determine the
purity of various substances

Information from the PG course merits of TGA
The following information can be drawn from the curves

The thermal stability of the material can be known the right loss when the sample is heated to a given
temperature is known this helps to determine the composition of the compound the thermodynamics
kinetics of various chemical reactions reaction mechanism and the intermediate and the final reaction
products can be studied from TG curve

Factors affecting TGA curves
There are 2 factors which affect TG girls they are sample characteristics and instrumental factors

Sample characteristics



The amount and nature of the sample solubility of gases in the sample particle size heat of the reaction
which is sample undergoes the nature of packing of the sample thermal conductivity of the sample or
some of the sample characteristics that affect the TG for example when large amount of the sample or
taken a deviation from linearity of weight change with the change in temperature taken place
particularly when the reaction is fast and exothermic when small amounts of the sample are used the
presence of intermediate compounds can be detected when sample of different particle sizes are used
the rate of reaction and the safety of TG cover is altered compress the sample decomposes at higher
temperature the loosely packed sample decomposes at lower temperature if the decomposition is
exothermic the sample temperature is more than that of the furnace while in the case of an
endothermic decomposition the furnace temperature is more than that of the sample temperature.

Instrumental factors

Some of the instrumental factors which affect the TG curve for heating rate of the furnace speed of the
recording furnace atmosphere geometry size of sample holder and the furnace sensitivities of the
recorder and the thermobalance etc.,

For example when the rate of heating of the furnace is more the decomposition temperature will be
higher than that obtained when the rate of heating is less furnace atmosphere also affects the TG curve
for example if the decomposition of calcium carbonate is carried out in an atmosphere of carbon dioxide
the decomposition temperature will be higher than that obtained when the rate of heating is less
similarly a shallow sample holder gives better results than deep sample holder.

Differential thermal analysis
Principle

The substance is to be analysed and and and inert reference material like Alpha lumina are heated or
cooled in a given environmental at a controlled rate whenever the substance to be analysed undergoes
and endothermic change like when it smells or when it's dehydrates the temperature of the substance
will be lawyer then that of the reference material on the other hand if the substance to be analysed
undergoes and exothermic change its temperature will be higher than that of the reference material
when the substance under observation does not undergo any heat change there will be no difference in
temperature between the sample and the reference material the temperature difference are plotted
against temperature or time we get DTA curves

Instrumentation block diagram
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2 : Block diagram .

SH = Sample Holder

4 — TS =Temperature Seng,

- F =Furnace

5 I-‘TS = Furnace Temperaty,
RB = Recording Balance

3C = Balancing Control

. mponents

DTA instrument it consists of the following components

Yah furnace to be heated the sample
Yah holder to be hold the sample and the reference material

fanas programmer and controller to increase the furnace and sample block temperature at any rate per
minute this is done either by increasing the voltage through the heater element by motor driver variable
transformer for thermocouple actuated feedback type of controller

Detectors are temperature sensors

these are thermocouple assemblies inserted separately in the sample and the reference material these
continuously measure the difference in temperature between the sample and the reference microvolt
level signals are got these are sent to the amplifier.

Recorder

the signals got from the thermocouple amplified by about thousand times and the difference signal is
recorded on the y-axis of multi walled recorder the temperature of the furnace is measured by a
separate thermocouple and is recorded on the x-axis
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DTA plot is made between delta t and temperature for time typical DTA car is shown in figure the shape
and size of the peaks can we give a large amount of information about the nature of the test sample
sharp endothermic peaks signify changes in Christianity of fusion processes broad endothermic peaks
indicate dehydration reaction physical changes give endothermic curves chemical reactions particularly
oxidation reactions or exothermic

1. DTA curves of calcium oxalate monohydrate

This can be illustrated by taking the DTA curves of calcium oxalate monohydrate in two different
atmosphere air and carbon dioxide the DTA thermogram of calcium oxalate monohydrate is as shown in
figure.



In air

There are three peaks to endothermic and exothermic the first endothermic peak indicates the
elimination of water and exothermic peak this corresponds to the endothermic peak in carbon dioxide
atmosphere carbon monoxide is eliminate and carbon monoxide is oxidized to two carbon dioxide which
reaction is exothermic Il endothermic peak corresponds to elimination of carbon dioxide.
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There are three peaks all endothermic this corresponds to the successive elimination of water carbon
monoxide and carbon dioxide this elimination processes are endothermic as they recovered energy to
break the bonds.

Thermal analysis of calcium acetate monohydrate

DTA thermogram of calcium acetate monohydrate indicates three stages of decomposition
corresponding to the dehydration occurs between 200 and 250 degree Celsius the decomposition of the
anhydrous salt takes place beyond 400 degrees celsius forming calcium carbonate and acetone the final
reaction producing calcium oxide and carbon dioxide starts at about 500 degrees celsius



daddy t a curve shows that the dehydration is an endothermic change the anhydrous salt is stable up to
temperatures of approximately 350 to 400 degrees celsius beyond which point endothermic
decomposition reaction occurs the thermogram indicate the reaction in oxygen atmosphere the first
endothermic peak corresponds to the dehydration reaction Il exothermic peak reveals the
decomposition of calcium acetate the final endothermic peak represents the decomposition of calcium
carbonate

Use and applications
dtaa very useful in the identification of dice melting boarding point can be easily determined

DTA technique is used to for the quality control of a large number of substances like cement glass
textiles explosives extra

DTA technique is used to study the thermal stability of inorganic compounds and

it is used to ascertain the heating range of precipitate in which the precipitates remained stable these
data are used in gravimetric analysis

Factors affecting DTA curves
there are two factors which affect DTA cause they are sample characteristics instrumental factors

sample characteristics particle size thermal conductivity heat capacity packing density amount swelling
and shrinkage of the sample after the some sample characteristics that affect DTA curves.

Instrumental factors furnace atmosphere size and shape of the furnace the material with which the
sample holder is made the geometry of the sample holder heating rate speed and response of the
recording device the locating of the thermocouple in the sample champha are some of the instrumental
factors that affect DTA curves.

Adulteration

Adulteration usually refers to mixing other matter of UN inferior and sometime harmful quality with
food or drink intended to be sold as a result of adulteration of food or drink becomes impure and unfit
for human consumption

Detection of adulteration in common food

Add a few drops of solution of hydrochloric acid effervescence source presence of washing soda dissolve
a little amount of sample in water in a test tube chalk powder settle down are a few drops of
concentrated hydrochloric solution effervescence indicates the presence of adulterants

Common adulterants in milk

some of the major adulterants in milk having serious adverse health effects are urea formalin detergents
ammonium sulphate boric acid caustic soda benzoic acid salicylic acid hydrogen peroxide sugars and
melamine

common adulterants in meat



Among meat and meat products some of the items used to adulterate are water or ice carcasses or
carcasses of animals other than the animals meant to be consumed.

Common adulterants in oils

In oil the commonly found adult runs from the chemical analysis where argemone oil mineral oil karanja
oil and cyanide the level of adulteration was found to be e similar in and packaged as well as packaged
samples of mustard and soybean oil and absent in coconut oil samples

Common adulterants in ghee

ghee is prone to adulteration by traders in the market the commonly used adulterants or vegetable oils
animal body fats mineral oils starchy material and so on.

Common adulterants in coffee powder

Lead, tin, copper and arsenic are the only objection Abel metals liable to be present in coffee e r eats
preparations the Ash should be examined for these metals chicory one of the most common adulterants
of coffee is the prepared root of the chicory plant cychorium intybus.

common adulterants in asafoetida

Asafetida is admittedly the most adulterated drug in the market besides being largely admixed with
inferior qualities of asafoetida it often has red clay sand stones and gypsum added it it it to increase its
weight.

Common adulterant in chilli powder

Chilli powder is mostly adulterated with brick powder salt powder or talk powder the simplest way to
detect these is to add a teaspoon of chili powder to a glass of plain water if it is artificially coloured the
water will change its colour it made turn reddish brown due to the presence of brick powder

Common adulterants in turmeric powder

some common adulterants add in turmeric powder is lead chromate yellow or Orange yellow crystalline
inorganic compound used as in industrial pigment metanil yellow the synthetic compound contains
benzene and sulphur acid Orange 7 and sudden red.

Common adulterants in pulses

Pulses are adulterated with sand marble chips stones filth Kesari dal or other pulses metanil yellow
soluble coal tar dai these adulterants are deleterious to human health

Food additives

Food additives are substances added to food to preserve flavour or enhance its taste appearance or
other qualities some additives have been used for centuries for example preserving food by pickling
salting as with bacon preserving sweets are using Sulphur dioxide as with wines

Sweeteners



Sweeteners is a sugar substitute is a food that it you that provides sweet taste like that of sugar while
containing significantly less food energy than sugar-based sweeteners making it is zero calorie or low
calorie sweetener artificial sweeteners may be derived through manufacturing of plant extracts are
processed by chemical synthesis sugar alcohols such as erythritol ,xylitol and sorbitol arederived from
sugars sucrose was most common sugar substitute used in the manufacture of foods and beverages it
had 30% of the global market .

Preservatives

preservative is a substance or a chemical that is added to products such as food products beverages
pharmaceutical drugs paints biological samples cosmetics wood and many other products to prevent
decomposition by microbial growth or by undesirable chemical changes in general reservation is
implemented in two modes chemical and physical chemical preservation and tiles adding chemical
compounds to the product physical preservation and tiles processes such as refrigeration for drying
preservative food additives reduce the risk of food borne infections decrease microbial spoilage and
pressure fresh attributes and nutritional quality some physical techniques for food preservation include
dehydration UV radiation freeze-drying and refrigeration chemical preservation and physical
preservation techniques or sometimes combined.

Flavours

Flavour are taste perception impression of food or other substances and is determined primarily by the
chemical sensors after gustatory and olfactory system that time geminal sensors which detect chemical
irritants in the mouth and throat as well as temperature and texture or also important to the overall
guest of flavour perception the flavour of the food as such as such can be altered with natural or
artificial flavour and which affect these sensors flavour and it is defined as a substance that gives
another substance flavour altering the characteristics of the solute causing it to become sweet sour
tangy etc., A flavour is quality of something that affects the sense of taste.

Food colour and 30 and dye pigment or substance which when added are applied to a food drug or
cosmetic or to the human body is capable of imparting colour. People associate certain colours with the
flavours and the colour of food can influence the perceived flavour in anything from Kandy to wine
sometimes the aim of to stimulate a colour that is perceived by the consumer as natural such as adding
red colouring to glace cherries but sometimes it is for effect like the green ketchup then hence launched
in 1999 colour additives are used in foods for many reasons including

To make food more attractive appealing witnessing and informative

Off set colour loss due to exposure to light Air temperature extremes moisture and storage conditions
correct natural variations in colour enhance colour that occur naturally provide colour to colorless and
funfoods allow consumers to identify products on site like candy flavours are medicine.

Pesticide residue in food

Pesticide residue refers to the pesticides that may remain on orange food after they are applied to food
crops many of these chemical reduce especially derivatives of chlorinated pesticides exhibit
bioaccumulation with could build up to harmful levels in the body as well as in environment.

Pesticides are used to protect crops against institutes which fungi and other



Pesticides are potentially toxic to humans and can have both acute and chronic health effects depending
on the quantity and ways in which a person is exposed.

Some of theolder cheaper pesticides can remind for years in soil and water these chemicals have been
banned from agricultural used in developed countries but they are still used in many developing
countries.

People who faced the greatest health risks from exposure to pesticides for those to come into contact
with them at work in their home or garden.pesticides play a significant role in food production they
protect or increase yields and the number of times per year crop can be grown on the same land this is
particularly important in countries that face food shortages.

to protect foot consumers from adverse effects of pesticides whr reviews evidence and develops
internationally accepted maximum residue limits.

Natural food poisons

Foodborne illness more commonly referred to as food poisoning is the result of condom in ated spoilt or
toxic food the most common symptoms of food poisoning include nausea vomiting and diarrhoea
although it is quiet and comfortable food poisoning isn’t unusual according to the centres for disease
control and prevention one in six will contract some form of food poisoning every year if you have food
poisoning chances are it won’t go undetected symptoms can vary depending upon the source of the
infection the lengthhalf time it takes for symptoms to appear also depends on the source of the
infection common cases of food poisoning will typically include at least three of the following symptoms
abdominal cramps diarrhoea vomiting loss of appetite mild fever weakness nausea and headaches.
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