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« Describe the terms stationary phase, mobile phase, Rf value, baseline and solvent front.
+ Explain the principles and applications of thin layer chromatography in forensic chemistry and
analysis of unknown materials.

*Interpret Rf values and retention times in chromatograms to determme the ccmposltion of a
mixture,
« Explain the importance of selecting the appmpnatze statlonary and mohlle phase in chromatography
and their impact on the separat.ion of ‘compounds. -
*Describe the use of mass| $pectroscopy in combination with chromatography for identifying and
qualifying small number of unknown materials in forensic analysis.




Chromatography is a fascinating lab technique that is useful for, s,eparatmg mixtw'és 1t plays a
vital role in various fields for example helping scﬁzntms to idennfy 'the components of
medicines, assess the purity of water,' and aﬁalﬁym ébe numtmnal content of foods. Its name
comes from. Greek words meamnli cqldr and *to write,” highlighting its ability to visually
represent the different pa{tﬁ\q:f al ixture based on their colors.

It has several SIgmftcaht apphcattons in many pharmaceutical sectors, food and chemical
industries. Chromatography is used to check the purity of compound. Environmental testing
laboratories are using these techniques of Chromatography. It is also used in beverage, forensic
and drug testing. One of the key advantages of chromatography is its ability to separate
complex mixtures into their individual components, providing valuable information about
composition and purity of compounds.

= Analyze

Seperate o Identlfyf \
—— TN N \
= _\.,-"-\ f |I(‘ P’ \ L (_ k :_;ll II
(N U J".I.r_\! W .'I_J'

| © Quantify
Mixture N
_ |'{\.|:_=\\J. |\\\J |\ |

\1‘\,1 f\d =

Fig 19.1: Process of chromatography

19.1 Main Components of Chromatography

Chromatography involves two phases: one N 4
that is stationary phase (usually a solid like L
glass or silica) and other one is mobile il
hase (usually a liquid or gas).
phase (u y a liqu g }. yChromatography paper
1. Stationary phase: The stationary phase (Stationary phase)

doesn't move, while the mobile phase
moves over it. The stationary phase is
often packed into a tube while the mobile
phase flows through it for example in B o~
column chromatography the stationary - O An Y
phase is packed in a column and mobile VAR A
phase is run through the co’fumn

Stationary phase can be in_ ‘dlpr l\huid

Mixture

(Mobile phase)
Fig:19.2 Stationary and mobile phase

phase coated on surface OF solids.




2. Mobile phase: In chromatography, the mobilef ha /'\1 ) Jor gas that flows over

the stationary phase. Liquid_ )thumalographﬁ\ usesa 'hquid mobile phase, and gas

chromatography uses a gas m ile\phasé In-Cotumn chromatography, the mobile phase (either

liquid or gas) passesmw column separating the mixture’s components by sticking to the
stationary phase at different rates.

3. R (retardation factor) value: Rf value of a compound is the ratio of the distance travelled
by the solute to the distance travelled by the solvent.

— —| i m
| © | tront
gt @ loe
0om| 4 © | Pupe
| 8em)
| |6cm
L 1 |25 ® |Re
LS B ¥ K Oﬂ’l\(( E

——me QN

Fig :19.3 R, calgqlatﬁq; \ 0\ \ﬂ\\ \\f ' ((; Vo>

=7 \~U‘ =
In chromatographic analysis retention factors, 5 ed t o tell that how far a compound travels
compared to the solvent front, proy Iﬁ\!ﬂill.laﬁie ation for compound identification. It

is calculated as the ratio m dﬁﬁanee travelled by the compound to the distance travelled
by the solvent frop M baseline, where the sample was initially applied.

Re Vaiue =  Distance from Baseline travelled by Solute{compound)
Distance from base line travelled by solvent(Solvent front)

4: Solvent front: The level at which solvent reaches as ol
it moves up the paper is called the solvent front. There ®

is a dynamic equilibrium between the mobile and )

stationary phases as the components constantly move P

between the two phases.

5. The basetine: The baseline is the starting line from | @ ]

which the movement of components is measured. It is i
typically represented as a straight line on the

chromatogram and is used as reference point and spots A B ¢

are placed at this level. Fig 19.4 Paper Chmmawl.,.;flz\..l

Do wu KW \ \I 1 \ \
Chromatography is used in biochemical reseam!rfdr ﬂieﬂsépamﬁhn &ﬁd Jﬂentlficatnm of
chemical compounds of biological omfn. In petrolelm industry the technique is employed
manalyzecanplexmmureafhyd. arby
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19 2 Thin Layer Chromatography

Thin- -layer chromatography (TLC) separates substances based on how they interact with
different surfaces. In TLC, substantes ﬂ'que acrass a thin layer on a plate. Some substances
stick more to this layer (the stationary phase)’ and move slowly, while others move faster. This
separates the mixtu re; intq Hlfi’érlent parts, which appear as spots on the plate.

In the process of thin -layer chromatography
(TLC), the mixture of substances are separated
into its components with the help of a glass plate
coated with a very thin layer of adsorbent, such Adsorbent Coated
as silica gel and alumina, as shown in the figure "4t on Glass Piate

below. P

The solution of the mixture to be separated is g,
applied as a small spot at a distance of at least 2 Line
cm. The plate is then placed in a closed jar
containing a liquid termed as an eluant, which Fig 19.5: Thin Layer Chromatography
then rises up the plate carrying different
components of the mixture to different heights.

TLC is one of the fastest, least expensive,
simplest and easiest chromatography tec:hque
Thin Layer Chromatography plates) are re \fenersiad
plates that are chemically inert ar\d stabl \ They

have a thin layer of sFatlpha}‘y bhaSe apptied to
their surface. This layer is fine and evenly thin.

The plates are developed in a Chamber. It Solvenl
maintains a stable environment inside to help spots

develop properly. It also prevents solvent Fig 19.6 Chromatography Chamber
evaporation and keeps the process free from

dust.Mobile Phase in Thin Layer Chromatography is a solvent mixture or a single solvent. It N
needs to be free from particles. The purer the mobile phase, the better the spots will develop.

19.2.1 Working of thin Layer Chromatography

1. The stationary phase on the plate is coated with silica gel or Aluminum oxide and dried.

2. Use a pencil to make small marks at the bottom of the plate. Apply sample solutions to
these marks by using capillary tube.

3. Pour the mobile phase in TLC chamber and add moistened fllter papar to keep the hmmdlty
constant. ~ L TG

4, Put the plate in the chamber w1th the sample and clbse it :mth a lld

5. Let the plate develop, maklng ',;ure the 5ampte spots stay above the mobile phase level
without dipping into th¢| aNrent

6. Once spots develbp, remove the plates and let them dry, We can check the sample spots
under a UV light.

L3




Design an expenment to stuqy the, difﬁe:-'ent component of following mixtures using thin layer

chromatography, ..,_| \ |" o

@)  Colors bf markers.
(i) Pigments present in petals of hibiscus flower
(iil) Component of ink
Hint:
Teacher will provide
(i) three different brands of black water-based markers.
(ii) TLC plates -
(iii)  hibiscus flowers petals along with some small amount of alcohol and mortal and

pestle
(iv)  Sample of different kinds of inks.

19.2.2 Applications of thin Layer Chromatography (T LC)
Testing various medicines like sedatives, local anesthetics. and- rnowe;a \

Useful in biochemical analysis, separanng su hstancé: th‘alhed\frotn food.

Identifying natural pl’Oducts(SLﬂ:l'l a,s\essmﬂ Al ahd alkalnids

Purifying samples and tompﬂﬁf\pg ﬂiem wiﬂl aﬁ hentic ones.

In the food indus xwapm g and identifying colors, sweeteners, and preservatives.
Used in the cbsnﬁtiré ‘industry.

Useful in Organic synthesis.

19 2.3 Limitations of thin layer chromatography
1.5eparation length is shorter compared to other chromatography methods.

2.Being an open system, factors like humidity and temperature can influence the final results.
3.This method is suitable for detecting very small amounts of substances.

19.2.4 Application of thin layer Chromatography in Forensic Chemistry

The application of TLC in forensic chemistry contributes significantly to the investigation and
resolution of criminal cases by providing rapid and reliable separation and analysis of diverse
forensic samples. Thin layer chromatography (TLC) finds several applications in forensic
chemistry due to its ability to separate and analyze compounds within complex mixtures Here
are some key applications of TLC in forensic chemistry. K

. Drug Analysis: TLC is extensively used in the aﬂaly:is of ilhd:ft (fortndden by law) drugs.
Forensic chemists can separate and. identff)r vanmus drugs present in samples, such as
cocaine and heroin. By cémpanng me‘\separated compounds with known standards,

scientists can deterrmnﬁ the« dﬁmPOSiﬂOl‘l and purity of the drugs.
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Unit 19: Chromatonraphy

,D

4,

6.

7.

. Poison Report:

In cases of suspected pofsoning, ‘  be ! employed to analyze
biological samples (e.g., blood unne, nssues}ﬁor the presence of toxic compounds. This
helps forensic scientisxs i%ntify the poison involved.

Trace Evidentm tjnﬁlnp, TLC is valuable for analyzing trace evidence found in fibers,
paints, and dyes By separating and comparing the components of these materials with
known standards or reference samples, forensic experts can link them to specific
sources, aiding in criminal investigations.

Gunshot Residue Analysis; TLC can be used to analyze gunshot residue (GSR) collected
from suspects or crime scenes.

Explosives inspection: Thin Layer Chromatography (TLC) is used to detect and analyze
explosive residues. By separating and identifying components like nitroaromatics or
nitrates, forensic chemists can determine if explosives are present in samples from
crime scenes or suspected bomb-making facilities.

Document Analysfs: Thin Layer Chromatography (TLC) helps to analyze ink and paper
samples in questioned document cases. By separating the components of lnksLOI -paper
coatings, forensic experts can compare questioned documents mm \!tndwn shmples

\ '\ || (_.r \Q

helping in document authentication or detectmg ,fol)EEﬁES. ALY A

Sclentific Screening: Thin L.e_tyér Chmmatagtaphy fTLC)’fs a preﬁminary screening tool
in toxicology. It quickly ldenfii!e,s and sepal%tes drugs in biological samples, helping
forensic scientists mdﬁl which' samples need further analysis with more sensitive
or LC-MS.

techniques like |dc

In forensic chromatography labs, various techniques are used, each serving different purposes.

These include gas chromatography, high-performance liquid chromatography (HPLC).

19.3 Interpretation of Ry Value

Retention factor (Rf) values in
chromatography show how much a solute
likes the stationary phase or the mobile
phase. This helps to understand its
properties, such as how polar it is, its
relative size, and how well it dissolves.

Consistent R; values allow for the
identification of unknown substances by
comparing them to known substances.
Different R values indicate different

compounds, while similar values suggest 77
possible identity. Slight variations | tah \ U=

occur due to interac tions. | |
concentration dlffere \ce
comparing substances in chromatography.

Solvent front

Ri=1.00

* Fig 19.7 R¢ Value

thferall R| values are essential for analyzing properties and



19.3.1 Factors Affecting Rf Values

= I'. [ \.' A

On the chromatography paper, § prepared sample solution containing component(A+B) is
applied and proces qd tgirouéh a-mobile phase. Because of their different affinities with the
mobile phase, ana tes (A) and (B) are separated. The analytes, solvent front, and the point
where the mixture (A+B) was administered are all measured relative to each other.

1. Solvent Impacts Retention Factors

As solvent transports the chemical along the plate, the solvent used has a significant impact on
the chemical’s retention factor value. Since Ryvalue is the ratio of distance travelled by solute
and solvent, therefore solvent is the most important factor which affect the Ry value. It is
observed that Ry value of compound is higher in polar solvent as compared to non-polar solvent.
Sometimes mixture of solvents is used for TLC to adjust the Ry value.

2, Solute (Sample)

Solute or sample are also responsible for R value. The compounds which contain polar groups
such as hydroxyl (OH) or amine (NH;) are able to bind with silica of TLC plate. Therefore, it
travels slower as compared to solvent. Therefore, R value to the polar compound\ hwer
Whereas non-polar compounds bind to the silica with a lesser extent. He}i';ee solvent/an solute
travel faster towards the top end. Thus, Rr ﬁlueﬁf Pcm\'pql‘aﬂ \cqmpoutflds 18 }ﬂgher than polar
compounds.

3, Temperature

At higher tempegau.!m dohbﬁ t’y of compounds is more therefore temperature affects the Ry
values of a com

4, Thickness of silica layer

Silica of the TLC plate binds with solute/compound, thus thicker the silica layer stronger the
binding and this results in lowering the R;value.

19,3.2 Retention time

Retention time is used in column chromatographic technigue. Retention time is the time
taken for a sample molecule to travel through the column, from the time it is inserted into the
machine to the time it is detected. Molecules in the gaseous mixture travel at different rates,

therefore giving rise to different retention times,

a) Longer retention times are associated with:
Non-polar components in the mixture

They are more attracted to the non-polar liquid in the stationary phase,
So non-polar molecules travel slower through the cals:rnn'- VAL |
b) Shorter retention times are qssqciatad thh:
Polar components in the mjxturp that pnefer to interact with the carrier gas.

They are less attraqtad Eo Hw non-polar liquid in the stationary phase.

5o polar molecules travel faster through the column.

These molecules may have lower boiling points and, therefore, are vaporized more readily.

\ .\ P ,| A
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19.4 Selection of Mobile and Stationary Phase

19.4.1 Selection of stationary phase

In general, an adsorbent is used as a stationary phase dunng the process of chromatography. It

should have the follow]ng chal‘ad:erishcs

The stationary phase %’unctions as an adsorbent and possesses the following traits

High and selective adsorption capacity

Finely divided to maximize surface area for adsorption

High mechanical stability to minimize dust formation :
Chemically inert towards sample and eluting solvents

High purity

It should be easily available

The stationary phase is selected in such a way that the components of the sample have different

solubilities in the phase. Hence, different components have different rates of movement
through the stationary phase and as a result, can be separated from each other.

The second step in choosing the stationary and mobile phases is to delermme the qesired

separation that you want to achieve. \ "f-."'.f\l .-”'c;-_‘ N

If you want to separate a mixture of closely rekated c‘ompqunda with high resolutlon, you can
use a stationary phase with small parttctes amd\ aahqulephase with low viscosity and high flow
rate. This way, the components \;Vﬂk hqve less diffusion and more interaction with the stationary
phase, resulting in sha(pﬁq\beéks and better separation.

19.4.2 Selection of Mobile Phase in Chromatography

When choosing the right mobile phase in chromatography, factors are more important than
specific factories. However, choosing solvents from reputable manufacturers with high-quality
control standards is crucial for successful separations. Here are some key factors to consider.

Solvent purity

Use HPLC (High performance liquid chromatography) or MS (Mass spectrometry) to grade
solvents to keep impurities low and prevent them from affecting your analysis. Buy solvents
from companies with strong quality control to ensure they are pure and consistent for your

experiments.

oM s W

Solvent properties
Polarity: Consider the polarity of your analytes and match it to the moblle phase for
optimal interaction. : = a _; O

Viscosity: Optimal viscosity ensures proper ﬂow r”ate and peak shape

Chemical reactivity: Choose sotvents that are ‘stable anid won't degrade your analytes or the
stationary phase. NN l|
UV transparency: Ifmkmg UV detectmn, the solvent shouldn’t absorb UV light at detection

wavelength. _
pH: For methods involving charged solute pH control is crucial.

N
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19.5 Use of Mass, Spectrometry ln Forensic Analysis

Mass spectrometry is an lmpm'ﬁant analytlcal tool used in chemistry, biochemistry, pharmacy,
medicine, and many| l'i:'iat:eu*.l4 fields of science. It helps to analyze and investigate single cells
and objects from ohter space. Mass spectrometry is crucial for identifying the structure of
unknown substances, analyzing environmental and forensic samples, and ensuring the quality
control of drugs, foods, and polymers.

Mass spectrometry is a scientific method used in forensic science to analyze tiny bits of
substances found at crime scenes. It helps detectives and scientists to figure out what
substances are present in things like human tissue, drugs, or chemicals.

Mass spectrometers are instrumental in detecting and identifying atmospheric pollutants. In
the realm of forensics, these devices are invaluable for drug testing, toxicology studies, and
even the detection of explosive residues.

19.5.1 Mass spectrometry used in forensic science

In mass spectrometry, a sample is analyzed to determine its molecular comp051 tmn thrqegh the
generation of a spectrum that reveals the masses of its component pa\rts ©

The sample is injected into the mass spectror tef,bither difeﬂ:tly p\‘ afl:er p’aussing it thruugh a
chromatography-based instrument to separa( eit mtdits tonst‘itur.'ht components. An ionization
chamber turns the components uﬁa cha’rged 1:,'"1“*3r by removing at least one electron from the
Sﬂmple R \}l \J |\I|
This form of ionizaﬂdn {s called electron ionization (EI), which is one of the most common
methods used.

The ions can then be accelerated in a mass analyzer and separated from one another using a
magnetic field, which deflects the ions to different degrees based on their masses.

In the case of El, once the sample components are separated, ion beams then enter a detector,
which generates an electric signal proportional to the number of ions hitting it. This creates a
mass spectrum that shows the mass-to-charge (m/z) ratio of the individual component ions that
were in the sample. This spectrum enables a forensic analyst to determine exactly which
compounds the sample is composed of, using a combination of mass spectrum.

For greater resolution, forensic analysts may use more sophisticated type of spectrometry,
which separates sample components based on how long it takes for them to cross a certain
distance within a vacuum, rather than separating fragments based on their mass-to-charge
ratios. — AN
Overall, mass spectrometry is a powequl tool that has greatly impro\*ed forensm science. It
helps scientists find important clues in comp!e:: samnles and pl’uwde: 'valuable evidence that
can be used to catch criminals anﬂ ensuq:e jushce 7s served.

\,,I\ﬁ

Bugs can help solve a crlape. '_l
It's actually called iorensm entomology. While bugs can't actually solve a crime, investigators

are able to look inside of an insect’s (typically a maggot) stomach and is able to determine
how long a body has been decomposing.




19.5.2 Applications of Mass SPectr OMEU'Y , _ R/BEE

Mass spectrometry could help to determine what toxm was nséd or if drugs were involved, it
could identify what kind of drugs they were Th\is information is crucial in solving crimes and
providing evidence in c___ _ |cﬂsﬁs J\Bi=

Mass spectrometry iSl ah‘éfficrent method to elucidate the chemical composition of a sample or
molecule. More recently, it has been used to classify biological products, in particular proteins
in a number of species. Usually, mass spectrometers can be used to classify unknown substances
by molecular mass measurement, to measure known compounds, and to determine the
structure and chemical properties of molecules.

19.5.4 Advantages of Mass spectrometry

1. Mass spectrometry can detect substances at very low concentrations (parts per million or
even parts per billion).

2. It can accurately determine the atomic composition and molecular mass of a sample.
3. Mass spectrometry can analyze a wide range of compounds, including complex mixtures.

19.5.5 Disadvantages of Mass Spectrometry: (A0

— VA
— - r"‘--,"\'.‘.'.

1. Mass Spectrum is less effective for 1dent1fying c\ompaunds\_ufhydrdqﬂbgn anng similar

ions. \1'."--../

2. Mass spectrometry cannot sepél'aterqpt\tc\al?and geometnc isomers, which are compounds
with the same molecul r formuta but different structures.

3. The equ1pment:}¥ IeJdpenswe and requires specialized training to operate and interpret
results.

Combining mass spectrometry with other methods, like gas chromatography, can be used for
improving separation and identification capabilities.

KEY POINTS

1. Chromatography separates compounds based on their attraction to the stationary phase,
which doesn't move, and the mobile phase, which carries the compounds. More polar
compounds move shorter distances, resulting in a lower R; factor. For example, glucose,
being very polar, moves a shorter distance.

2. Chromatography involves combining the substance with a liquid or gaseous mobile phase,
leading to the separation of different components in the sample. Each component exlts the
stationary phase at a specific time called retention time. N At

3. Chromatography is crucial in protein pursﬁcanon strategles and fo( separaﬁng, 1snlat|ng.
and purifying proteins from complex samples \ |

4. Different chromatography methods usa dlffemnt stationary phases, for example, paper
chromatography uses wa |bouﬁd to cellulose fiber while thin-layer chromatography (TLC)
uses a glass platg coated with silica gel.

5. Ry value is the ratio of substance distance to solvent front distance. Higher Ry values indicate
lower polarity, while lower values suggest higher polarity.




10.

1Lk

In thin-layer chromatography (TLC), the mixture of substances are separated into its
components with the help of a glass plate cuit.ed with a very thln layer of adsorbent, such
as silica gel and alumina, ', S s\

Polarity affects a chernica}s attractioh to other substances. More charge difference means
more polarity. Imreasind solvent polarity makes all mixture components move faster during
chromatography

Mass spectrometry, widely used in biology, chemistry, physics, clinical medicine, and space
exploration, separates molecular ions based on mass and charge to determine compound
molecular weight.

Mass spectrometry is used for both qualitative and quantitative analysis of chemical
substances, helping classify sample elements and isotopes, determine molecular masses,
assess sample purity, and calculate molar mass.

In Forensic mass spectrometry helps detectives and scientists figure out what substances
are present in things like human tissue, drugs, or chemicals found at a crime.

During poisoning investigations, the detecting specific ponsons can help deteﬁtive to
understand the situation better. NI E O

‘\‘-‘ \.| |
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. Multiple Choice Quesﬁons tMCQs)
“i. Inascenario whgﬁe Aﬂérson may have died from a drug overdose at a crime scene; how

can mass spectrometry contribute to determining the cause of death?
a) Mass spectrometry can detect the presence of a toxin but not specify which toxin.
b) Carpet fiber analysis can be utilized to match fibers found on the victim.
¢) Tissue samples can be examined to identify both the presence and quantity of toxins.
d) Mass spectrometry can ascertain the presence of a toxin but not quantify it.

il. Detecting amino acids by spraying the plate with ninhydrin solution exemplifies which
type of chromatography?
a) Column chromatography b) Thin layer chromatography
¢) Paper chromatography d) Liquid chromatography

iii. What does the retardation factor represent? ~

a) The ratio of the distance traveled by the, subslsance from the baseuner to the distance
traveled by the solvent from the baseline \L .

b) The ratio of the distance traveted by the solment from the baseline to the distance
traveled by the. supstm:e from the baseline.

) The ratio of the distance traveled by the substance'from the top line to the distance
traveled by the solvent from the top line.

d) The ratio of the distance traveled by the solvent from the top line to the distance
traveled by the substance from the top line.
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\ ". r'

iv. In chmmatography, the statiunaq: phase rnay be —supported on a solid.

a) Solid or liquid AR\ ,! b) L‘iquid or gas

"o Solid only, R .___1 AN NS d) Liquid only

v. Which type dif C}‘l J'omatography involves separating substances in a mixture over a 0.2mm
thick layer of an adsorbent? ) )
a) Gas liquid b) Column . .
c) thin layer d) Paper X

vi. What is the distance that the solute moves while undergoing one partition? v |
a) Retention distance b) Distribution constant :
c) Plate height d) Column packing length

vii. In TLC substances are separated because of differences in . '

- a) polarity b) molecular size

c) concentration d) electronegativity

viii. Which .chromatographic technique is best suited for separa;mg voiatﬂe Cﬂmpuunds
based on their interaction with a .'.l:at:lortan.ir phase? NN [

\ ',
\ Y Il "'-.

a) Paper chromatography \ 20\ \\ R\BASR)
b) Thin-layer chromatography\(‘llC] \" N\EE e

c) Gas chromatog{ﬁpfl)d |(GC) Ju =

d) High-petformance liquid chromatography (HPLC)

ix. Which chromatographic technique is often used for monitoring the progress of reactions
and identifying compounds based on their retention factors?

a) Paper chromatography b) Thin-layer chromatography (TLC)
c) Column chromatography d) Gas chromatography (GC)

2. Short Answer Questions

i. What causes colors to separate during chromatography?

ii. Isit possible for the Ry value to exceed 17

jii. Explain the primary use of thin-layer chromatography (TLC)?

iv. Differentiate between thin-layer chromatography (TLC) and paper chromatography?

v. What do "stationary phase” and "mobile phase” refer to in chromatography? A

vi. What type of chromatography is used in forensic science? - f\

vii. Describe how you would analyze the chramatograms tp dEtermine ino 1nk samples
are from the same source.

viii. Explain the importance's of the SOtvent \chmce m chromatography and how it affects the
separation process, . | | \\

ix. Assess the limqlhtrbns of paper chromatography when used to separate complex

 mixtures?"
x. What are the essential characteristics of the substance used as a developer?

i e 5 Sy e A e |
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Unit 19: Chrematography

3. Long Answer Questions. NN A

i . Is mass spectrometry \quiln‘titatwe ar quatitative? Give a reason to support your answer,
. Evaluate thp éﬂechveness of chromatography as a method for environmental monitoring
of pollutants. What are the strengths and weaknesses in this application?

iii. Design an experiment to investigate the effectiveness of different chromatographic
techniques in separating and identifying components of a mixture. Evaluate the
experimental design, including the choice of chromatographic techniques, sample
preparation methods, detection systems, and data analysis strategies. Discuss the
potential challenges and limitations of the experiment.

THINK TANK

Group Activity
Teacher will divide the students into groups and Participants will use paper
chromatography to solve a crime scene investigation by identifying and comparing ink
samples from different suspects. Through this activity, participants wilt develop a
practical understanding of chromatography techniques. ’enhance’ fhélr problem-solvlng
skills, and apply their knowledge ina foréﬁslz rsqence gbﬂtezttu | -
Outline for activity _)\ — ‘-."l, ‘T' \~ \S S
1. Recall basic concePP and hrh'bc«ipres of chromatography.

N
2. Explain ¢ dl'h:ls‘ééﬁﬁo where ink samples are found
3. Sample Preparation of chromatography strips
4. Analyze the separation process of ink components.
5. Evaluate and compare chromatograms to identify the matching ink sample.
6. Create a logical conclusion based on chromatographic analysis.

7. Evaluate the entire process.

GROUP PROJECT

Describe a scenario in which the results of a chromatography experiment could be

misinterpreted. How would you ensure an accurate interpretation of chromatographic
data?




