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Separation of chemicals, often colored, on paper This article needs additional citations for verification. Please help improve this article by adding citations to reliable sources. Unsourced material may be challenged and removed.Find sources: "Paper chromatography" - news - newspapers - books - scholar - JSTOR (February 2008) (Learn how and when
to remove this message) Paper chromatographypaper chromatographyAcronymPCClassificationChromatographyAnalyteschromatography is a technique used for separation of the parts of a mixture of either gas or liquid solutionOther techniquesRelatedThin layer chromatography Paper chromatography is an analytical method used to separate
colored chemicals or substances. It can also be used for colorless chemicals that can be located by a stain or other visualisation method after separation.[1] It is now primarily used as a teaching tool, having been replaced in the laboratory by other chromatography methods such as thin-layer chromatography (TLC). This analytic method has three
components, a mobile phase, stationary phase and a support medium (the paper). The mobile phase is generally a non-polar organic solvent in which the sample is dissolved. The stationary phase consists of (polar) water molecules that were incorporated into the paper when it was manufactured. The mobile phase travels up the stationary phase by
capillary action, carrying the sample with it. The difference between TLC and paper chromatography is that the stationary phase in TLC is a layer of adsorbent (usually silica gel, or aluminium oxide), and the stationary phase in paper chromatography is less absorbent paper. A paper chromatography variant, two-dimensional chromatography, involves
using two solvents and rotating the paper 90° in between. This is useful for separating complex mixtures of compounds having similar polarity, for example, amino acids. The retention factor (Rf) may be defined as the ratio of the distance travelled by the solute to the distance travelled by the solvent. It is used in chromatography to quantify the
amount of retardation of a sample in a stationary phase relative to a mobile phase.[2] Rf values are usually expressed as a fraction of two decimal places. If Rf value of a solution is zero, the solute remains in the stationary phase and thus it is immobile. If Rf value = 1 then the solute has no affinity for the stationary phase and travels with the solvent
front. For example, if a compound travels 9.9 cm and the solvent front travels 12.7 cm, the Rf value = (9.9/12.7) = 0.779 or 0.78. Rf value depends on temperature and the solvent used in experiment, so several solvents offer several Rf values for the same mixture of compound. A solvent in chromatography is the liquid the paper is placed in, and the
solute is the ink which is being separated. Paper chromatography is one method for testing the purity of compounds and identifying substances. Paper chromatography is a useful technique because it is relatively quick and requires only small quantities of material. Separations in paper chromatography involve the principle of partition. In paper
chromatography, substances are distributed between a stationary phase and a mobile phase. The stationary phase is the water trapped between the cellulose fibers of the paper. The mobile phase is a developing solution that travels up the stationary phase, carrying the samples with it. Components of the sample will separate readily according to how
strongly they adsorb onto the stationary phase versus how readily they dissolve in the mobile phase. When a colored chemical sample is placed on a filter paper, the colors separate from the sample by placing one end of the paper in a solvent. The solvent diffuses up the paper, dissolving the various molecules in the sample according to the polarities
of the molecules and the solvent. If the sample contains more than one color, that means it must have more than one kind of molecule. Because of the different chemical structures of each kind of molecule, the chances are very high that each molecule will have at least a slightly different polarity, giving each molecule a different solubility in the
solvent. The unequal solubility causes the various color molecules to leave solution at different places as the solvent continues to move up the paper. The more soluble a molecule is, the higher it will migrate up the paper. If a chemical is very non-polar it will not dissolve at all in a very polar solvent. This is the same for a very polar chemical and a
very non-polar solvent. When using water (a very polar substance) as a solvent, the more polar the color, the higher it will rise on the papers.[citation needed][original research?] Taxus baccata paper chromatography. Development of the chromatogram is done by allowing the solvent to travel down the paper. Here, the mobile phase is placed in a
solvent holder at the top. The spot is kept at the top and solvent flows down the paper from above. Here the solvent travels up the chromatographic paper. Both descending and ascending paper chromatography are used for the separation of organic and inorganic substances. The sample and solvent move upward. This is the hybrid of both of the
above techniques. The upper part of ascending chromatography can be folded over a rod in order to allow the paper to become descending after crossing the rod. A circular filter paper is taken and the sample is deposited at the center of the paper. After drying the spot, the filter paper is tied horizontally on a Petri dish containing solvent, so that the
wick of the paper is dipped in the solvent. The solvent rises through the wick and the components are separated into concentric rings. In this technique a square or rectangular paper is used. Here the sample is applied to one of the corners and development is performed at a right angle to the direction of the first run. The discovery of paper
chromatography in 1943 by Martin and Synge provided, for the first time, the means of surveying constituents of plants and for their separation and identification.[3] Erwin Chargaff credits in Weintraub's history of the man the 1944 article by Consden, Gordon and Martin.[4][5] There was an explosion of activity in this field after 1945.[3] ©~ "Paper
chromatography | chemistry". Encyclopedia Britannica. Retrieved 2018-06-01. ©~ IUPAC, Compendium of Chemical Terminology, 5th ed. (the "Gold Book") (2025). Online version: (2006-) "retention factor, k in column chromatography". doi:10.1351/goldbook.R05359 ~ a b Haslam, Edwin (2007). "Vegetable tannins - Lessons of a phytochemical
lifetime". Phytochemistry. 68 (22-24): 2713-21. Bibcode:2007PChem..68.2713H. doi:10.1016/j.phytochem.2007.09.009. PMID 18037145. ©~ Consden, R.; Gordon, A. H.; Martin, A. J. P. (1944). "Qualitative analysis of proteins: A partition chromatographic method using paper". Biochemical Journal. 38 (3): 224-232. doi:10.1042/bj0380224.

PMC 1258072. PMID 16747784. ~ Weintraub, Bob (September 2006). "Erwin Chargaff and Chargaff's Rules". Chemistry in Israel - Bulletin of the Israel Chemical Society (22): 29-31. Block, Richard J.; Durrum, Emmett L.; Zweig, Gunter (1955). A Manual of Paper Chromatography and Paper Electrophoresis. Elsevier. p. 4. ISBN 978-1-4832-7680-9 -
via Google Books. {{cite book}}: ISBN / Date incompatibility (help) Retrieved from " Share — copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the
license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions
under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or
limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Paper chromatography is a powerful and simple separation technique that has been used for many years in the scientific
community. This technique involves separating a mixture of different substances by their movement along a paper strip. The movement of the substances is due to the differences in their solubility in a given solvent. In this article, we will explore the principle, procedure, and applications of paper chromatography in detail. Paper chromatography is
based on the principle of differential solubility. The stationary phase in this technique is a piece of filter paper, and the mobile phase is a liquid solvent. A small spot of the mixture to be separated is placed on the filter paper, and the paper is then placed in a solvent. The solvent moves up the paper by capillary action, and as it moves, it carries the
different components of the mixture along with it. The movement of the different components is based on their solubility in the solvent. The more soluble a component is, the further it will move up the paper. The less soluble a component is, the less it will move up the paper. Procedure of Paper Chromatography The procedure for paper
chromatography is simple and straightforward. The following is a step-by-step guide on how to perform paper chromatography. Step 1 : Prepare the Stationary Phase Cut a piece of filter paper to the desired size. The size of the paper depends on the amount of the mixture to be separated. The paper should be long enough to hang over the edge of the
container holding the solvent. Step 2 : Spotting the Sample Using a capillary tube or micropipette, spot the mixture onto the filter paper. The spot should be small and concentrated. The spot should be allowed to dry completely before proceeding. Step 3 : Preparing the Mobile Phase Prepare the mobile phase by pouring a small amount of the solvent
into a container. The level of the solvent should be below the spot on the filter paper. Step 4 : Placing the Paper in the Container Place the filter paper in the container with the solvent. The paper should be held in place so that it does not move. Step 5 : Developing the Chromatogram Allow the solvent to move up the paper by capillary action. The
solvent will carry the different components of the mixture along with it. Once the solvent has reached the top of the paper, remove the paper from the container and allow it to dry completely. Step 6 : Analysing the Chromatogram The chromatogram can be analysed visually or using other methods such as UV or fluorescence spectroscopy. The
different components of the mixture will appear as spots on the paper. The distance travelled by each component can be measured and used to identify the component. Applications of Paper Chromatography Paper chromatography has many applications in various fields, some of which are discussed below. Separation of Amino Acids Paper
chromatography is commonly used to separate amino acids. Amino acids can be identified by their characteristic Rf values, which are the distances travelled by the amino acid divided by the distance travelled by the solvent. Forensic Analysis Paper chromatography is used in forensic analysis to identify drugs, poisons, and other substances. The
characteristic spots on the chromatogram can be used to identify the substance in question. Food Analysis Paper chromatography is used in the food industry to analyze food additives and identify any contaminants present in food. This technique is also used to identify the different pigments present in foods such as fruits and vegetables.
Environmental Analysis Paper chromatography is used to analyze environmental samples such as soil and water to identify pollutants and other contaminants. Pharmaceutical Analysis Paper chromatography is used in the pharmaceutical industry to analyze and identify different compounds and their impurities. This is particularly useful in drug
development and quality control. Chemical Education Paper chromatography is a common experiment in high school and college chemistry courses. It provides students with hands-on experience in separation techniques and can help them better understand the principles of chromatography. Advantages of Paper Chromatography There are several
advantages of using paper chromatography, which include: Simple and Inexpensive Paper chromatography is a simple and inexpensive technique that can be performed with basic laboratory equipment. This makes it accessible to a wide range of users, including students and researchers with limited resources. High Separation Efficiency Paper
chromatography can separate a wide range of compounds with high efficiency. This is due to the high surface area of the filter paper and the ability of the solvent to penetrate the paper and interact with the compounds. Rapid Analysis Paper chromatography can provide rapid analysis of a mixture, with results obtained within a few minutes. This
makes it useful in time-sensitive applications, such as in clinical or forensic analysis. Non-Destructive Analysis Paper chromatography is a non-destructive technique, which means that the sample can be recovered after the analysis. This is particularly useful in cases where the sample is rare or expensive. Disadvantages of Paper Chromatography
There are also some disadvantages to using paper chromatography, including: Limited Separation Power Paper chromatography has a limited separation power compared to other chromatographic techniques such as high-performance liquid chromatography (HPLC) and gas chromatography (GC). This means that it may not be suitable for complex
mixtures. Limited Quantitative Analysis Paper chromatography is not a quantitative technique, meaning that it cannot be used to determine the exact amount of a compound in a mixture. Sensitivity Issues Paper chromatography may not be as sensitive as other chromatographic techniques, meaning that it may not be able to detect low levels of a
compound in a mixture. Conclusion Paper chromatography is a powerful and simple separation technique that has many applications in various fields, including forensic analysis, food analysis, and pharmaceutical analysis. It is a versatile technique that can be performed with basic laboratory equipment and provides rapid analysis of a mixture.
However, it also has its limitations, including its limited separation power and quantitative analysis capabilities. Overall, paper chromatography is an important tool in the analytical chemist's toolkit and is likely to continue to be used for many years to come. Enjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more
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than ever.See What's NewExplore how consumers want to see climate stories told today, and what that means for your visuals.Download Our Latest VisualGPS ReportData-backed trends. Generative Al demos. Answers to your usage rights questions. Our original video podcast covers it all—now on demand.Watch Now Curious to know if the simple
technique of paper chromatography that we learned in school, is really useful? Then you need to look no further! This article speaks about the various paper chromatography uses, and tells a little about how this technique works. Chromatography is a method used to separate different components of a mixture. There are different types of
chromatography, but all of them are based on the same principle: the different molecules or ions in the mixture will interact differently with the stationary phase of the chromatograph, and get separated in the process. The different techniques of chromatography use different substances as the stationary and mobile phases. Chromatography can
either be analytical or preparative. Analytical chromatography is used for determining the relative proportions of the different components in the mixture, while the separation of the different components is what preparative chromatography is used for. Chromatography techniques are generally classified on the basis of the mechanism of separation.
The types of chromatography, based on the mechanism of separation, are adsorption chromatography, partition chromatography, ion exchange chromatography, molecular exclusion chromatography, and affinity chromatography. Paper chromatography is based on the principle of partition chromatography. Uses of Paper Chromatography Paper
chromatography is a simple chromatography technique which has many applications. Its main advantage is that it is not very expensive to perform, and provides clear results. Given below are some important uses of paper chromatography. Separating Colored Pigments Paper chromatography is an effective technique for separating colored pigments
from a mixture. A few drops of the mixture of colored pigments are placed on the filter paper (stationary phase) and it is then slowly submerged into a jar of solvent (mobile phase). As the solvent rises up the paper, it dissolves the molecules present in the mixture, their solubility depending on their polarity. Because of different polarity, molecules of
each pigment leaves the solution at different places, as the solvent continues to rise up the stationary phase. Thus, each pigment rises up to a particular level on the chromatography paper, and gets separated in the process. x Used in the separation of plant pigments. Obtaining Pure Compounds Paper chromatography is used to obtain pure
compounds from a mixture. This is done by cutting out and redissolving the patterns formed by each constituent. Also, this technique can be effectively used to remove impurities from chemical compounds. Due to the process of paper chromatography, the impurities get separated from the compound and the pure compound can be obtained. * Used
in the separation of proteins into homogenous groups for use in medicine. Qualitative Analysis Paper chromatography is one of the methods of qualitative analysis, to analyze or separate the different constituents of a mixture. It is a useful tool for separating polar as well as nonpolar solutes. Pharmaceutical companies use this technique to analyze the
different compounds in drugs. * Used in the testing of antibiotics and determining the pollutants in water. Pathology and Forensic Science Paper chromatography is useful in the field of forensic science, for investigation of crime. This is because this process can be successfully carried out even with very small quantities of material. Samples from
crime scenes are collected to be analyzed and identified, using this technique. * Used in DNA and RNA fingerprinting. Pathological laboratories use paper chromatography to detect the presence of alcohol or chemicals in blood. Analyzing Complex Mixtures Paper chromatography is used to detect the presence of, or identify certain organic
compounds such as carbohydrates and amino acids, from a complex mixture of organic compounds. x Used in the separation of amino acids and anions. How Does Paper Chromatography Work To understand the principle of paper chromatography, we must learn what is partition chromatography. As the name suggests, partition chromatography is a
method of separating the components of a mixture in which the constituents of the mixture are partitioned or separated between two liquid phases, one of which is supported by a solid and is termed as the stationary phase. The other liquid phase is the solvent in which a small amount of the mixture (that is to be separated) is dissolved. In paper
chromatography, the solid in question is a filter paper, and the stationary phase is water in the pores of the filter paper. The following are the steps to perform paper chromatography. Step 1: Take a long rectangular piece of filter paper and draw a straight line on it using a pencil, a few centimeters above one of its shorter edges. This is your start
line. Place a drop of the mixture on the start line, using a capillary tube. Step 2: Take a glass jar and pour a small amount of the solvent liquid into it. Now, place the filter paper inside the glass jar such that the part of it below the start line, is submerged in the solvent. Do not disturb the setup and you shall see that the solvent in the jar slowly rises up
due to the capillary action of the paper. Wait for around 15-20 minutes, till the solvent nearly reaches the top of the paper. Step 3: Remove the filter paper from the jar and mark the highest point on the filter paper till which the solvent has risen. You shall see that the different components of the mixture have been carried to different levels, by the
solvent. In the above diagram, you can see two colored spots formed by two different solutes, A and B. This is due to the difference in the affinity of the solutes present in the mixture, to the filter paper (stationary phase). So, while one solute (solute B) is easily carried farther away by the solvent, the other is not. This results in the solutes getting
separated from the mixture. Step 4: When the filter paper has dried, note the distance covered by each constituent from the start line. Now, calculate the retardation factor (Rf value) by the following formula. This value can never be more than 1, which implies that a solute can never travel ahead of the solvent. Retardation Factor (Rf) = Distance
traveled by the solute from the start line Distance traveled by the solvent from the start line Note: If the spot formed by a component is irregular, you need to measure the distance from the middle of the spot to the start line. This was all about paper chromatography and its uses. However, while performing an experiment on paper chromatography,
you need to follow each step carefully in order to get the desired results. Paper chromatography is a simple and cost-effective separation technique that separates and identifies different components in a mixture. [1-4] In paper chromatography, a specialized paper acts as the stationary phase, while a liquid solvent is the mobile phase. The mixture to
be analyzed is applied to the paper. As the solvent moves up through capillary action, it carries along the individual components of the mixture at different rates based on their solubility and affinity for the stationary phase. The principle behind paper chromatography lies in the differential partitioning of compounds between the stationary and mobile
phases. The stationary phase typically consists of cellulose fibers embedded in filter paper or thin-layer chromatography plates. These fibers provide an adsorbent surface for compounds to interact with. Understanding the mechanism behind paper chromatography requires knowledge of several key processes. [1-4] The first process is capillary action,
which refers to the ability of liquids to flow through narrow spaces against gravity. In paper chromatography, capillary action allows the solvent to move up the paper strip due to its attraction to the fibers in the paper. As the solvent moves up, it carries the solutes in the analyzed mixture. This migration of solutes is driven by two main mechanisms:
adsorption and partitioning. Adsorption occurs when solute molecules adhere to the fibers or other surfaces within the paper. It can be influenced by polarity and molecular size, with more polar or larger molecules having stronger interactions with the stationary phase. Conversely, partitioning involves solute molecules distributing themselves
between two immiscible phases - in this case, between the stationary phase (paper) and mobile phase (solvent). The extent of partitioning depends on factors such as solute polarity and affinity for either phase. As solutes migrate up through capillary action, they may experience different degrees of adsorption and partitioning along their journey. This
results in their separation based on their characteristics. By analyzing how far each component migrates on a chromatogram - a visual representation of separated components - scientists can determine properties such as retention factor (Rf) values and identify unknown substances based on known reference compounds. Stationary and mobile
phases play crucial roles in separating components of a mixture. [1-4] The stationary phase refers to the absorbent material fixed on the chromatography paper. It can be made of cellulose or other materials with high absorbency. The stationary phase acts as a substrate for the sample mixture to interact with during separation. On the other hand, the
mobile phase is the solvent or liquid that moves through the stationary phase, carrying the sample components. The mobile phase must have good solubility with the components of interest. It should be able to flow easily through the paper. As the mobile phase moves through the stationary phase, it interacts differently with each mixture component
based on their solubility and affinity for both phases. This differential interaction leads to separation as different components travel at different rates along the paper. Choosing an appropriate combination of stationary and mobile phases is important for effective separation in paper chromatography. Factors such as polarity, viscosity, and
compatibility between phases must be considered to achieve optimal results. Performing a paper chromatography experiment involves several essential steps to ensure accurate results. The process begins with preparing samples for paper chromatography, then spotting the sample on the paper strip, and finally, developing the chromatogram. [1-4]
Preparing the samples is crucial in obtaining reliable data. It involves selecting appropriate substances to analyze and ensuring they are suitable for chromatography. Samples can be liquid or solid and must be dissolved or crushed into a solution before application. Next, spotting the sample on the paper strip is done carefully to ensure accurate
separation. A small spot of the prepared sample is placed near one end of a designated area on the filter paper strip. It is essential to use a capillary tube or micropipette for precise and consistent application. Once all samples are spotted on the filter paper strip, it is time for the development of the chromatogram. This step involves placing one end of
the strip into a solvent traveling up through capillary action. The choice of solvent depends on factors such as solubility and desired separation distance. As the solvent moves up through the filter paper strip, it carries different components in each sample. These components separate based on their affinity for stationary (filter paper) and mobile
(solvent) phases. The separation occurs due to differences in molecular size, polarity, or other physical properties. Throughout this process, it is important to maintain controlled conditions such as temperature and humidity to ensure reproducibility. Further analysis can be conducted once an optimal separation has been achieved, which can take
several minutes or hours depending on various factors, including solvent choice and sample composition. The diverse applications of paper chromatography across various fields are listed below. [1-4] It plays a crucial role in forensic analysis by separating and identifying different components in complex mixtures, such as blood or ink samples.Aids in
the analysis of crime scene evidence, allowing forensic scientists to determine the presence of specific substances and identify potential suspects based on chromatographic patternsEnables the separation of different dyes used in food coloring, helping to ensure compliance with regulatory standards and quality control measuresDetermines the
authenticity and safety of food products by identifying and quantifying specific components present in complex food matricesSeparate and identify active ingredients, impurities, and by-products in pharmaceutical formulations. References Chem.libretexts.orgSwe.mit.eduChemlab.truman.eduStudy.com Home » Practical » Instruments Paper
chromatography is a sort of planar chromatography in which chromatographic techniques are carried out on specialized paper. Because of its capacity to separate, identify, and quantitatively quantify both organic and inorganic substances, it is largely considered as the simplest and most often used chromatographic method.Christian Friedrich
Schonbein, a German physicist, pioneered the concept of paper chromatography in 1865. Originally, it was used to separate colored compounds or substances as an analytical procedure. It has, however, mostly evolved into a teaching tool, with alternative chromatography techniques, such as thin-layer chromatography (TLC), taking its place in
laboratory applications.Three fundamental components comprise the paper chromatography setup. Through capillary action, the mobile phase, which is a solution, travels up to the stationary phase. The mobile phase is often a combination of non-polar organic solvents, whereas the stationary phase usually a polar inorganic solvent such as water. The
paper serves as a support for the stationary phase (water) and has a cellulose network that binds polar water molecules in its void spaces. It is crucial to highlight that in paper chromatography, the stationary phase is less absorbent paper, as opposed to TLC, where the stationary phase is often a layer of adsorbent material such as silica gel or
aluminum oxide.Two-dimensional chromatography is a form of paper chromatography that requires utilizing two solvents and rotating the paper by 90° in between. This approach is very effective for isolating complicated combinations of comparable polarity chemicals, such as amino acids.Paper chromatography uses paper sheets or strips as the
stationary phase through which a solution is forced to flow. The solution’s dissolved chemical components segregate depending on their differing migration speeds over the paper sheets. This low-cost approach yields a powerful analytical tool while requiring only a little amount of ingredients.In general, paper chromatography is a useful technique for
isolating and studying chemical compounds. While it has originally emerged as an instructional tool, its simplicity and adaptability make it a helpful approach in a variety of scientific domains.Paper ChromatographyThere are two main types of paper chromatography: paper adsorption chromatography and paper partition chromatography.Paper
Adsorption Chromatography: In paper adsorption chromatography, the stationary phase is created by impregnating the paper with silica or alumina. The adsorbent material, such as silica gel or alumina, is evenly distributed throughout the paper. The mobile phase, on the other hand, is a solvent that moves through the paper, carrying the analytes
with it. As the mobile phase travels up the paper, the compounds in the sample are adsorbed onto the adsorbent material based on their affinity for it. The separation occurs as different compounds are adsorbed to different degrees, causing them to migrate at different rates up the paper. This type of paper chromatography is commonly used for
separating mixtures of compounds based on their adsorption characteristics.Paper Partition Chromatography: In paper partition chromatography, the stationary phase is created by the moisture or water present in the pores of the cellulose fibers in the filter paper. The mobile phase is another solvent that is used to carry the analytes through the
paper. In this technique, the separation is based on the partitioning of the analytes between the stationary phase (moisture in the paper) and the mobile phase (solvent). The different compounds in the sample distribute themselves between the two phases, with some being more soluble in the mobile phase and others having a greater affinity for the
stationary phase. As the mobile phase moves up the paper, the analytes separate into distinct bands or spots based on their partitioning behavior. Paper partition chromatography is often referred to simply as paper chromatography, as it is the more commonly used type of paper chromatography.Both paper adsorption chromatography and paper
partition chromatography are valuable techniques for separating and analyzing mixtures of compounds. They rely on the principles of adsorption or partitioning to achieve separation, and the choice between the two depends on the specific requirements of the analysis and the properties of the compounds being studied.Principle of Paper
chromatographyThe principle of paper chromatography is based on the distribution or partitioning of substances between a stationary phase and a mobile phase. In the case of paper chromatography, the cellulose fibers in the filter paper act as the stationary phase, while organic solvents or buffers are used as the mobile phase.The separation occurs
as the mobile phase travels up the stationary phase, carrying the sample with it. The components of the sample separate based on their affinity for the stationary phase and their solubility in the mobile phase. Substances that strongly adsorb onto the stationary phase will migrate more slowly, while those that readily dissolve in the mobile phase will
move faster.The principle involved in paper chromatography can be either partition chromatography or adsorption chromatography. In partition chromatography, the substances in the mixture are partitioned or distributed between liquid phases. The water held in the pores of the filter paper acts as one phase, while the mobile phase serves as the
other. As the mobile phase moves, the separation of the mixture takes place. The compounds separate based on their different affinities for the stationary and mobile phase solvents under the capillary action within the pores of the paper.On the other hand, adsorption chromatography involves the interaction between a solid surface (the paper) and a
liquid phase (the mobile phase). In this case, the solid surface of the paper acts as the stationary phase, while the liquid phase serves as the mobile phase. The compounds in the mixture adsorb to different extents onto the solid surface, leading to their separation as the mobile phase moves.In summary, the principle of paper chromatography relies on
the distribution or partitioning of substances between a stationary phase (the cellulose fibers in the filter paper) and a mobile phase (organic solvents or buffers). The separation occurs based on the differences in affinity for the stationary and mobile phases, either through partition chromatography or adsorption chromatography.Principle of Paper
chromatographylnstrumentation of Paper chromatographyStationary phase & papers usedMobile phaseDeveloping ChamberDetecting or Visualizing agents1. Stationary phase & papersThe type of paper used in paper chromatography is critical since it dictates the properties of the stationary phase. The following papers are widely used in paper
chromatography:Whatman filter papers: Whatman filter papers are available in a variety of grades, including No. 1, No. 2, No. 3, No. 4, No. 20, No. 40, No. 42, and so on. These sheets contain varying pore diameters and thicknesses, providing for greater adaptability in separating various chemicals.Modified papers: In addition to normal filter papers,
there are modified papers made particularly for chromatographic purposes. These papers are subjected to various treatments or alterations in order to improve their qualities. Acid or base washed filter papers, for example, have been treated to eliminate contaminants that may interfere with the analysis. Glass fiber sheets are also utilized because
they have better chemical resistance and stability. Hydrophilic papers: Hydrophilic papers are papers that have been treated with chemicals such as methanol, formamide, glycol, glycerol, or other hydrophilic compounds. These treatments increase the paper’s affinity for the mobile phase, allowing for improved analyte separation and
migration.Hydrophobic papers: These papers have had the hydroxyl (OH) groups on the cellulose fibers acetylated. This process makes the paper hydrophobic, making it acceptable for reverse phase chromatography. The stationary phase in reverse phase chromatography is non-polar, whereas the mobile phase is polar, allowing for the separation of
non-polar substances.Impregnated papers: Papers can also be impregnated with various chemicals to change their characteristics. Impregnating the paper matrix with silica, alumina, or ion exchange resins, for example. Depending on the intended application, these impregnations can give various selectivity and separation capabilities.The stationary
phase in paper chromatography is a complicated matrix of water and paper rather than just the paper itself. The cellulose fibers in the paper attach to water molecules in the surrounding air as well as moisture present during the production process. The combination of water and paper produces the stationary phase, which is important in compound
separation because the mobile phase transports the sample through the paper.The selection of stationary phase, which is represented by various types of papers and modifications, is critical in defining the separation properties and overall performance of paper chromatography.2. Mobile phaseln paper chromatography, the mobile phase is the solvent
or mixture of solvents used to transport the mixture being studied through the stationary phase, which is the paper.Depending on the nature of the chemicals to be separated, many types of mobile phases can be employed in paper chromatography. Mobile phases include the following:Hydrophilic mobile phases: Hydrophilic mobile phases are those
that have a strong affinity for water. Isopropanol:ammonia:water (9:1:2), methanol:water (4:1), and n-butanol:glacial acetic acid:water (4:1:5) are examples of hydrophilic mobile phases. These solvent mixes can be used to separate polar substances.Hydrophobic mobile phases: These are nonpolar mobile phases that have a decreased affinity for water.
Dimethyl ether:cyclohexane and kerosene:70% isopropanol are examples of hydrophobic mobile phases. Nonpolar chemicals are separated using these solvent mixes.The mobile phase used is determined by the type of the compounds being examined. Polar solvents are often used, however the specific solvents or solvent mixes used are dictated by the
polarity and properties of the chemicals to be separated.If pure solvents do not offer acceptable separation, a polarity-appropriate combination of solvents can be utilized to maximize the separation. The solvent combination in the mobile phase can be changed to improve the resolution and separation of the components in the mixture.The mobile
phase, generally a nonpolar solvent, moves up the paper by capillary action in paper chromatography. As the mobile phase travels, it transports the various components of the mixture with it. Because the components of the mixture have different affinities for the mobile phase and the stationary phase (paper), they will separate and produce unique
spots or bands on the paper.Overall, the mobile phase selection is critical in paper chromatography for successful separation and analysis. It is chosen depending on the polarity and properties of the compounds under investigation, and the mobile phase aids in the movement and separation of the components on the paper.3. Chromatographic
ChamberA chromatographic chamber is an important component in paper chromatography because it provides the conditions for the separation process to take place. Chromatographic chambers are commonly made of glass, plastic, or stainless steel, with glass tanks being the preferred material due to their clarity and chemical inertness.The
dimensions and size of the chromatographic chamber might vary based on the length of the paper used and the development procedure used. Chambers are offered in a variety of sizes to accommodate different paper lengths and development procedures.The environment within the chromatographic chamber is an important factor. The solvent vapor
in the chamber environment must be saturated. This is accomplished by depositing an appropriate amount of the mobile phase or solvent combination at the bottom of the chamber. The solvent evaporates and saturates the chamber atmosphere, resulting in a consistent and regulated condition for separation. Because of the saturated environment,
the mobile phase moves equally and consistently across the paper, resulting in precise and reliable separations.The saturation of the chamber environment with solvent vapor is critical for effective and repeatable chromatographic separations. It keeps the paper wet throughout the procedure, allowing the analytes to migrate and preserving the
connection between the stationary phase (paper) and the mobile phase (solvent). This regulated environment allows the components in the mixture to separate and distinct spots or bands to develop on the paper.To summarize, chromatographic chambers are essential in paper chromatography because they provide a controlled environment for the
separation process. They are often made out of glass, plastic, or stainless steel. The chambers are available in a variety of sizes to fit varied paper lengths and development procedures. To provide uniform and dependable separations, the chamber environment must be saturated with solvent vapor. The saturated environment keeps the paper wet and
allows analytes to migrate, resulting in effective chromatographic separations.Diagram of a TLC (Thin Layer Chromatography) tank.Steps in Paper ChromatographyPaper chromatography involves several steps in order to separate and analyze a sample mixture effectively. The key steps in paper chromatography are as follows:Selection of Solid
Support: High-quality cellulose paper with defined porosity and high resolution is chosen as the solid support. It should allow for good movement of the solvent while minimizing sample diffusion.Selection of Mobile Phase: The mobile phase, which is the solvent or solvent mixture, is selected based on the nature of the analyte being separated.
Different combinations of organic and inorganic solvents can be used. For example, a suitable solvent for separating amino acids is butanol:acetic acid:water (12:3:5).Saturation of Tank: The inner wall of the chromatography tank is wrapped with filter paper to ensure better resolution. This pre-saturation of the tank helps maintain a uniform solvent
atmosphere during the separation.Sample Preparation and Loading: If the sample is in solid form, it is dissolved in a suitable solvent. A small volume of the sample (2-20 uL) is applied as a spot on the baseline of the filter paper using a micropipette. The spot is air-dried to prevent diffusion.Development of the Chromatogram: The sample-loaded filter
paper is carefully placed into the chromatography tank, ensuring that the solvent level does not exceed a height of 1 cm. The chromatogram is developed by allowing the solvent to move up the paper through capillary action. Different development techniques can be used, such as ascending, descending, ascending-descending, or circular/radial
development, depending on the desired separation outcome.Ascending Development: The solvent flows against gravity in this procedure. The sample is put to the bottom of the paper, which is then placed in a chamber with the mobile phase solvent at the bottom. The components of the sample separate and migrate higher as the solvent travels up the
paper via capillary action. This is the most popular and traditional paper chromatography method.Descending Development: This process is performed in a specific chamber with the solvent container at the top. The sample is put to the top of the paper, and the solvent is allowed to trickle down the paper. The solvent migrates from the top to the
bottom, causing the components to separate and migrate downward. This is referred to as descending chromatography.Ascending-Descending Development: A combination of ascending and descending development. By executing both ascending and descending chromatography sequentially, the separation duration is enhanced. Initially, the solvent
flows from the bottom to the top (ascending), then reverses direction and flows from the top to the bottom (descending). This approach enables longer separation distances and higher resolution.Circular/Radial Development: A circular paper is utilized in this procedure, and the sample spot is applied in the middle. The solvent is injected through a
wick in the middle and spreads equally in all directions, resulting in a radial flow pattern. This approach is appropriate for assessing materials that require a wider separation range or when numerous components must be resolved at the same time.Drying of Chromatogram: After the development process, the solvent front is marked, and the
chromatogram is left to dry in a dry cabinet or oven. Drying ensures that the separated components are immobilized on the paper.Detection: Once the chromatogram is dry, the separated components need to be visualized or detected. Colorless analytes can be detected by staining the chromatogram with reagents such as iodine vapor or ninhydrin.
Radiolabeled or fluorescently labeled analytes can be detected by measuring radioactivity or fluorescence, respectively.By following these steps, paper chromatography allows for the separation and analysis of different components within a sample mixture, providing valuable information about their composition and relative concentrations.Rf values -
Retention factorsIin paper chromatography, the Rf (retention factor) value is a significant parameter used to measure the extent of movement of a component in a chromatographic experiment. The Rf value is defined as the ratio of the distance traveled by the component from the application point to the distance traveled by the solvent front.The Rf
value is calculated by dividing the distance traveled by the component by the total distance traveled by the solvent. This value is a constant for a particular compound under specific conditions such as the type of paper and the composition of the solvent.The Rf value provides valuable information about the relative affinity of a compound for the
stationary phase and the mobile phase. It ranges between 0 and 1, with different values indicating different behaviors:If the Rf value is 0, it means the solute has no affinity for the mobile phase and remains immobilized in the stationary phase.If the Rf value is 1, the solute has no affinity for the stationary phase and travels with the solvent front.For
example, if a compound travels a distance of 9.9 cm and the solvent front travels a distance of 12.7 cm, the Rf value would be calculated as (9.9/12.7) = 0.779 or 0.78.The Rf value is influenced by factors such as temperature and the choice of solvent. Different solvents can result in different Rf values for the same mixture of compounds. Therefore, by
using various solvents, it is possible to obtain different Rf values and achieve better separation and identification of components.Rf values are particularly useful because they serve as characteristic identifiers for components under specific experimental conditions. By comparing the Rf values obtained from an unknown sample with those in a
database or reference standards, it becomes possible to identify the components present in the mixture.In summary, Rf values play a crucial role in paper chromatography as they provide a quantitative measure of the relative migration of components. They allow for comparisons, identification, and characterization of compounds in a sample, aiding in
the analysis and interpretation of chromatographic results.Rf valuesApplications of Paper ChromatographyPaper chromatography has several uses in a variety of industries. Among the most important uses are:Pharmaceutical purity control: Paper chromatography is used to assure the purity of pharmaceutical medications and the absence of
impurities or contaminants.Adulterant detection: It is used to identify the presence of adulterants in a variety of commodities, including food, beverages, and cosmetics.Contaminant analysis in foods and drinks: Paper chromatography aids in the identification and quantification of pollutants in food and beverage items, assuring their safety and
quality.Ripening and fermentation research: This method is used to investigate the ripening and fermentation processes in foods and drinks, offering insights on chemical changes and quality features.Detection of drugs and doping compounds: In sports and forensic sciences, paper chromatography is used to identify drugs and doping substances in
biological samples such as urine or blood.Cosmetic analysis: It is used to determine the composition and purity of cosmetic items to ensure they fulfill regulatory criteria and are safe to use.Analysis of reaction mixtures in biochemical labs: Paper chromatography assists in the analysis of reaction mixtures in biochemical laboratories, allowing
researchers to monitor the course of reactions and detect the presence of certain substances.Furthermore, paper chromatography is used to analyze a wide range of chemicals such as amino acids, organic acids, alkaloids, polysaccharides, proteins and peptides, natural and synthetic colors, inorganic cations, and plant extracts.In addition to these
specific applications, paper chromatography has larger applications such as:Reaction monitoring: It allows for the monitoring of reaction progress by creating chromatograms at different time intervals and identifying the reactants.Isolation and purification: Paper chromatography aids in the isolation and purification of components from mixtures,
allowing for further characterisation and analysis.Pharmaceutical R&D: It gives information on the creation of novel medication compounds, the completion of reactions, and the advancement of production procedures. It is a low-cost approach for detecting color fluctuations and monitoring active components in medication compositions.Forensics: In
forensic investigation, paper chromatography is critical for the identification and comparison of drugs and their metabolites. It is very beneficial when working with tiny sample sizes.Food analysis: It aids with the examination of food colors in synthetic drinks, beverages, ice creams, and desserts, assuring compliance with legislation governing the use
of approved edible colors.Overall, paper chromatography is a flexible and effective analytical method that provides qualitative and quantitative information on substances and mixtures in a variety of businesses and research domains.Advantages of Paper ChromatographyPaper chromatography has a number of features that make it a popular analytical
method. These benefits include:Simplicity: Paper chromatography is a straightforward and easy procedure. It does not require any specialist equipment or training, making it accessible to a wide spectrum of consumers.Speed: Because this approach produces speedy findings, it allows for quick analysis and decision-making. In compared to other
chromatographic procedures, the separation and identification of components on the paper occur rather fast.Minimal sample quantity required: Paper chromatography takes just a tiny amount of the sample for analysis. This approach can successfully examine even tiny levels of chemicals, saving significant resources.Cost-effective: Paper
chromatography is a low-cost technology when compared to other chromatographic methods. Paper chromatography requires few supplies, such as filter paper, solvents, and developing chambers, making it an appealing alternative for research and regular analysis.Versatility: Paper chromatography is versatile in that it can detect both undiscovered
inorganic and organic substances. It has a wide range of applications spanning multiple classes of substances and may be employed in a variety of industries such as pharmaceuticals, forensics, food analysis, and others.Space-efficient: Paper chromatography is space-efficient. Paper chromatography apparatus and setup are small, making it suited for
laboratories with limited space.Excellent resolving power: Paper chromatography has very excellent resolving power and may separate components within a mixture. It can discriminate between closely related molecules and provide extensive information about the sample’s makeup.Paper chromatography is an appealing alternative for qualitative and
semi-quantitative analysis, screening tests, and early separations because of these benefits. Its ease of use, speed, low cost, and adaptability make it a vital tool in a variety of scientific fields and enterprises.Limitations of Paper ChromatographyWhile paper chromatography has many advantages, it also has certain drawbacks that should be addressed.
These constraints are as follows:Sample size limitation: Paper chromatography is not ideal for large-scale analysis since it requires a tiny amount of material. This might be a disadvantage when working with restricted or rare samples since it may not offer enough material for analysis or allow for repeated testing.Limited quantitative analysis: Paper
chromatography is typically employed as a qualitative or semi-quantitative method with limited quantitative analysis. It is unsuitable for exact quantitative analysis, which requires accurate measurements and precise quantification of components. For quantitative analysis, other chromatographic methods such as high-performance liquid
chromatography (HPLC) or high-performance thin-layer chromatography (HPTLC) are recommended.Inability to separate complicated mixes: Paper chromatography may fail to separate complex mixtures including several components with comparable characteristics. Paper chromatography has a lower resolving power than more modern
chromatographic technologies. More advanced methods, such as column chromatography or gas chromatography, may be required for improved separation and identification of complex combinations.Lower accuracy: Paper chromatography is often thought to be less precise than methods such as HPLC or HPTLC. Visual identification and
measurement of Rf values in paper chromatography might impose subjectivity and accuracy limits. For high-accuracy analysis, analytical techniques that produce more precise and accurate measurements, such as instrumental detection methods, are chosen.When choosing a chromatographic technique for a given analysis, it is critical to keep these
constraints in mind. While paper chromatography is useful for qualitative analysis and early separations, it may not be appropriate for all analytical demands, especially when better precision, accuracy, and quantitative analysis are required. FAQPaper chromatography is a technique used to separate and analyze the components of a mixture based on
their differential migration through a paper or cellulose matrix. It relies on the principles of partition and adsorption chromatography.Paper chromatography is not typically used for quantitative analysis due to limitations in accuracy and reproducibility. It is more commonly employed as a qualitative technique for separation, identification, and
comparison of components in a mixture.Different development techniques in paper chromatography include ascending development (solvent flows against gravity), descending development (solvent flows from top to bottom), ascending-descending development (a hybrid of ascending and descending techniques), and circular/radial development
(solvent spreads uniformly in all directions from a central spot on a circular paper).Components on a paper chromatogram can be detected using various methods. Colorless analytes can be visualized by treating the paper with reagents such as iodine vapor or ninhydrin, which produce color reactions. Radiolabeled or fluorescently labeled analytes can
be detected by measuring radioactivity or fluorescence, respectively.To achieve the best results in paper chromatography, it is important to carefully select the appropriate paper and mobile phase, ensure proper saturation of the chromatographic chamber with solvent vapor, apply the sample accurately and in small quantities, and optimize the
development technique and conditions for the specific analyte or mixture being analyzed.Some limitations of paper chromatography include the inability to handle large sample quantities, lack of effectiveness in quantitative analysis, difficulty in separating complex mixtures, and lower accuracy compared to more advanced chromatographic
techniques like high-performance liquid chromatography (HPLC) or high-performance thin-layer chromatography (HPTLC).The Rf (retention factor) value is calculated by dividing the distance traveled by a component from the application point to the distance traveled by the solvent front. It is a measure of the relative mobility of a component in the
chromatogram and is constant under specific experimental conditions.In paper chromatography, a sample mixture is applied to a piece of filter paper, and the edge of the paper is immersed in a solvent or mobile phase. The solvent moves up the paper through capillary action, carrying the components of the mixture with it. As the solvent moves, the
components separate based on their affinity for the stationary phase (paper) and the mobile phase (solvent), resulting in distinct bands or spots on the paper known as chromatograms.Paper chromatography has a wide range of applications, including analyzing the purity of pharmaceuticals, detecting adulterants in food and drinks, studying ripening
and fermentation processes, identifying drugs and doping substances in humans and animals, analyzing cosmetics, and examining reaction mixtures in biochemical labs. It can also be used to analyze specific classes of compounds such as amino acids, alkaloids, polysaccharides, proteins, pigments, and plant extracts.Paper chromatography offers
several advantages, including its simplicity, rapidness, requirement of small sample quantities, low cost compared to other chromatography methods, ability to identify both organic and inorganic compounds, compact setup, and excellent resolving power.ReferencesSkoog, D.A., West, D.M., Holler, F.J., Crouch, S.R. (2013). Fundamentals of Analytical
Chemistry. Cengage Learning. Chapter 27: Paper Chromatography.Bhattacharya, S., Banerjee, R. (2018). Thin-Layer and Paper Chromatography: A Laboratory Handbook. CRC Press.Sherma, J., Fried, B. (2003). Handbook of Thin-Layer Chromatography. Marcel Dekker.Stahl, E. (1969). Thin-Layer Chromatography: A Laboratory Handbook.
Springer.Smith, R.M. (1995). Introduction to Paper Chromatography. CRC Press. Generate flashcards, quizzes, and ask questions to deepen your understanding Please login to use this Al.Login here Home » Instrumentation Paper chromatography (PC) is a type of planar chromatography whereby chromatography procedures are run on a specialized
paper. PC is considered to be the simplest and most widely used of the chromatographic techniques because of its applicability to isolation, identification, and quantitative determination of organic and inorganic compounds. It was first introduced by German scientist Christian Friedrich Schonbein (1865). Paper impregnated with silica or alumina acts
as adsorbent (stationary phase) and solvent as mobile phase. Moisture / Water present in the pores of cellulose fibers present in filter paper acts as stationary phase & another mobile phase is used as solvent In general paper chromatography mostly refers to paper partition chromatography. The principle of separation is mainly partition rather than
adsorption. Substances are distributed between a stationary phase and a mobile phase. Cellulose layers in filter paper contain moisture which acts as a stationary phase. Organic solvents/buffers are used as mobile phase. The developing solution travels up the stationary phase carrying the sample with it. Components of the sample will separate
readily according to how strongly they adsorb onto the stationary phase versus how readily they dissolve in the mobile phase. Stationary phase & papers usedMobile phaseDeveloping ChamberDetecting or Visualizing agents 1. STATIONARY PHASE AND PAPERS Whatman filter papers of different grades like No.1, No.2, No.3, No.4, No.20, No.40,
No.42 etcIn general the paper contains 98-99% of a-cellulose, 0.3 - 1% B -cellulose. Other modified papers Acid or base washed filter paperGlass fiber type paper.Hydrophilic Papers - Papers modified with methanol, formamide, glycol, glycerol etc.Hydrophobic papers - acetylation of OH groups leads to hydrophobic nature, hence can be used for
reverse phase chromatography.Impregnation of silica, alumna, or ion exchange resins can also be made. 2. PAPER CHROMATOGRAPHY MOBILE PHASE Pure solvents, buffer solutions or mixture of solvents can be used. Examples- Hydrophilic mobile phase Isopropanol: ammonia:water 9:1:2Methanol : water 4:1N-butanol : glacial acetic acid : water
4:1:5 Hydrophobic mobile phases dimethyl ether: cyclohexane kerosene : 70% isopropanolThe commonly employed solvents are the polar solvents, but the choice depends on the nature of the substance to be separated.If pure solvents do not give satisfactory separation, a mixture of solvents of suitable polarity may be applied. 3.
CHROMATOGRAPHIC CHAMBER The chromatographic chambers are made up of many materials like glass, plastic or stainless steel. Glass tanks are preferred most.They are available invarious dimensional size depending upon paper length and development type.The chamber atmosphere should be saturated with solvent vapor. In paper
chromatography, the sample mixture is applied to a piece of filter paper, the edge of the paper is immersed in a solvent, and the solvent moves up the paper by capillary action. The basic steps include: Fine quality cellulose paper with defined porosity, high resolution, negligible diffusion of the sample, and favoring good rate of movement of solvent.
Different combinations of organic and inorganic solvents may be used depending on the analyte. Example. Butanol: Acetic acid: Water (12:3:5) is a suitable solvent for separating amino acids. The inner wall of the tank is wrapped with filter paper before the solvent is placed in the tank to achieve better resolution. If the solid sample is used, it is
dissolved in a suitable solvent. Sample (2-20ul) is added on the baseline as a spot using a micropipette and air dried to prevent the diffusion. Sample loaded filter paper is dipped carefully into the solvent not more than a height of 1 cm and waited until the solvent front reaches near the edge of the paper. Different types of development techniques can
be used: ASCENDING DEVELOPMENT Like conventional type, the solvent flows against gravity.The spots are kept at the bottom portion of paper and kept in a chamber with mobile phase solvent at the bottom. DESCENDING TYPE This is carried out in a special chamber where the solvent holder is at the top.The spot is kept at the top and the solvent
flows down the paper.In this method solvent moves from top to bottom so it is called descending chromatography. ASCENDING - DESCENDING DEVELOPMENT A hybrid of above two techniques is called ascending-descending chromatography.Only length of separation increased, first ascending takes place followed by descending. CIRCULAR /
RADIAL DEVELOPMENT Spot is kept at the centre of a circular paper.The solvent flows through a wick at the centre & spreads in all directions uniformly. After the development, the solvent front is marked and left to dry in a dry cabinet or oven. Colorless analytes were detected by staining with reagents such as iodine vapor, ninhydrin, etc.
Radiolabeled and fluorescently labeled analytes were detected by measuring radioactivity and fluorescence respectively. Some compounds in a mixture travel almost as far as the solvent does; some stay much closer to the baseline. The distance traveled relative to the solvent is a constant for a particular compound as long as other parameters such as
the type of paper and the exact composition of the solvent are constant. The distance traveled relative to the solvent is called the Rf value. Thus, in order to obtain a measure of the extent of movement of a component in a paper chromatography experiment, “Rf value” is calculated for each separated component in the developed chromatogram. An Rf
value is a number that is defined as the distance traveled by the component from the application point. To check the control of purity of pharmaceuticals,For detection of adulterants,Detect the contaminants in foods and drinks,In the study of ripening and fermentation,For the detection of drugs and dopes in animals & humansIn analysis of
cosmeticsAnalysis of the reaction mixtures in biochemical labs. SimpleRapidPaper Chromatography requires very less quantitative material.Paper Chromatography is cheaper compared to other chromatography methods.Both unknown inorganic as well as organic compounds can be identified by paper chromatography method.Paper chromatography
does not occupy much space compared to other analytical methods or equipments.Excellent resolving power Large quantity of sample cannot be applied on paper chromatography.In quantitative analysis paper chromatography is not effective.Complex mixture cannot be separated by paper chromatography.Less Accurate compared to HPLC or HPTLC



//www slideshare.net/shaisejacob/paper-chromatography-pptnew?next slideshow=1 //'www.biochemden.com/paper-chromatography/ rochefow/K-12%200utreach%?20Activities/Microfluidics%20&%20Pregnancy%20Test%20Kit%20Lab/paper%20chromatography Chemguide.pdf About Author Paper chromatography, as the name implies, is carried out
on paper. Paper chromatography offers many advantages like low-cost, unattended, hassle-free operation and simplicity. What actually happens in paper chromatography? As we all know, ink is a solution containing a number of different molecules. Different characteristics such as solubility and size are present in these molecules. When pulled along
the piece of paper toweling, each molecule travels at a different speed because of their different characteristics. Compared to the heaviest particles, the lightest particles move more quickly and at a greater distance. The pigments that make up an ink sample are thus separated out. Over the years, paper chromatography has evolved and has found
widespread applications in molecule separation of different polarities. Typical Uses Of Paper Chromatography ¢ Separating Colored Pigments An effective technique used for separating colored pigments from a mixture. How does it work? A few drops of the colored pigments mixture are placed on the filter paper and then it is slowly submerged into
a jar of solvent. Depending on their polarity, it dissolves the molecules present in the mixture, as the solvent rises up the paper. As the solvent continues to rise up the filter paper, molecules of each pigment leaves the solution at different places because of different polarity. Hence, every pigment rises up to a particular level on the chromatography
paper and gets separated in the process. It is useful in separation of plant pigments. « Reaction Monitoring Over a period of time, the concentration of reactants decreases, whereas the concentration of production increases in a chemical reaction. One can get a fair idea on the progress of reaction by spotting the reactants and developing the
chromatogram over different time intervals. The availability of densitometers made quantitative estimations possible, but traditionally the technique was used for qualitative monitoring. However, as a reaction monitoring option, the rapid methods using spectroscopic techniques are limiting the paper chromatography application. « Qualitative
Analysis To analyze or separate the different constituents of a mixture, paper chromatography is used. It is one of the methods of qualitative analysis. We can say it as a useful tool for separating polar as well as non polar solutes. To analyze the different compounds in drugs, most of the pharmaceutical companies use this technique. It is used in
determining the pollutants in water and testing of antibiotics. « Isolation And Purification For components of mixture, paper chromatography has been put to use as a purification and isolation technique. Using spectro-photometric methods, the separated components on the paper are cut, dissolved in suitable solvents and their absorption is
characterized at specific wavelengths. « Pathology And Forensic Science For investigation of crimes, paper chromatography is useful in the field of forensic science, as this process can be successfully carried out with even very small quantities of material. Using this technique, samples from crime scenes are collected to be analyzed and identified.
Used in DNA and RNA fingerprinting. Moreover, to detect the presence of alcohol or chemicals in blood, pathological laboratories use paper chromatography. « Foods Both natural and synthetic food colors are added to foods to improve their acceptability and to make them more popular. Paper chromatography has been primarily used for analysis
of food colors in ice creams, sweets, drinks and beverages, jams and jellies. To ensure that no non-permitted coloring agents are added to the foods, only edible colors are permitted for use. That's how quantification and identification becomes more important. * Analyzing Complex Mixtures Certain organic compounds such as carbohydrates and
amino acids are identified or detected from a complex mixture of organic compounds with the help of paper chromatography. It is useful in the separation of anions and amino acids. Ranging from forensic investigations, pharmaceuticals, environmental monitoring and foods, paper chromatography have retained their ground in various fields. For
matching the requirements of high throughput laboratories, chromatography has seen phenomenal growth in terms of software's, applications and increased automation and separation in general. Share — copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the
material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your
use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for
elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. There are
different types of chromatography and one of them is paper chromatography. The entire procedure requires the use of a specialized paper, specifically, a cellulose filter paper that serves as a stationary phase where the separation of compounds happens. In other words, paper chromatography is a method that makes use of a paper sheet or strip as an
adsorbent in the stationary phase through which a particular solution is allowed to pass. Unlike other types of chromatography, paper chromatography is inexpensive and can efficiently separate dissolved chemical substances according to their varying migration rates across a sheet of paper. Paper chromatography was discovered in 1943 by Synge
and Martin. (1, 2, and 3) Image 1: The image above explains the principles of paper chromatography.Picture Source: wikimedia.org Paper chromatography is a powerful analytical tool that makes use of minute quantities of material. It involves partition chromatography in which the substances are partitioned between phases of liquid. One phase of
liquid is water held in the filter paper’s pores. The other phase is called the mobile phase that moves over the filter paper. The differences in the affinity towards the water cause the compounds in the mixture to separate. It also has something to do with the mobile phase solvents movement under the paper’s capillary action of pores. Another possible
reason is the adsorption chromatography that takes place between the solid and liquid phases - the stationary phase is the paper’s solid surface and the liquid phase pertains to the mobile phase. Although the majority of paper chromatography applications use the principle of partition chromatography. (2, 3, and 4) Image 2: Paper chromatography is
used in different industries.Picture Source: slidesharecdn.com Image 3: Paper chromatography is one of the procedures used to separate colors.Picture Source: pulpandpaper-technology.com Ascending chromatography - The paper’s development takes place primarily because of the movement of the solvent/upward motion on the paper. The reservoir
of the solvent settles at the beaker’s bottom part. The paper tip containing the sample spots dips into the solvent causing the spots to stay above the solvent.Descending chromatography - The development of paper happens because the solvent moves on the downward part of the paper, hence, the name descending chromatography. The reservoir of
the solvent is at the top.Ascending-descending - It is a combination of the two modes - the solvent travels upward and eventually go down on the paper.Radial mode - The solvent migrates from the center going to the edge of the circular chromatography paper. It is contained in a covered Petri dish to allow the development of the chromatogram. The
center of the paper has a wick that dips into the mobile phase in the petri dish wherein the solvent drains and migrate the sample to form sample sports of varying compounds in the form of concentric rings.2-D chromatography - There development of chromatogram happens in two directions at right angles. The samples are spotted at a specific
corner of the rectangular-shaped paper and let the chromatogram development to take place. The paper is immersed in the mobile phase at a right angle to the former development enabling the second chromatogram to happen. (4, 5, 6, and 7) The steps for paper chromatography are as follows: Choose the ideal development type - When it comes to
choosing the type of development, some factors have to be considered like the complexity of solvent, mixture, and paper. The most commonly used is radial paper chromatography or ascending type as it is easy to handle and perform. Not to mention, the steps are straightforward and less time-consuming.Choosing the right filter paper - The choice of
filter paper should be according to the pores’ size and quality of the sample.Sample preparation - The sample should be dissolved in an ideal solvent used in creating the mobile phase.Spotting the sample on the paper - with the aid of a capillary tube, the sample is spotted at the right position on the paper.Chromatography development - The paper is
immersed in the mobile phase. The capillary action of the paper causes the mobile to move over the sample on the paper.Drying of paper and detection of the compound - After the development of chromatography, the next step is to dry the paper with the use of air drier. A detecting solution is sprayed on the chromatogram developed paper, which
will, later on, dried to thoroughly detect the sample chromatogram spots. (5, 7, 8, and 9) It is used to separate the mixture of polar and non-polar compounds.It is one of the methods used to separate amino acids.It is used to check organic compounds such as inspecting the presence of biochemical in urine.In the pharmaceutical industry, a paper
chromatography is performed to determine a specific drug and hormone.It can be used to evaluate inorganic compounds.It is one of the methods used to check for the contents of cosmetics.Paper chromatography can be used in studying the fermentation and ripening process.It is used to detect the presence of contaminants in foods and drinks.It is
used to detect adulterants.In biochemical laboratories, paper chromatography can be used to check the reaction of mixture.It is a tool useful in determining dopes and rugs in both animals and humans.It is essentially helpful in separating colored pigments from a mixture. Drops of colored pigment mixtures are put on the filter paper and submerged
into a solvent in a jar. It slowly dissolves the molecules in the mixture as the solvent slowly rises up the paper. The rising up motion of the filter paper causes the molecules of each pigment to leave the solution causing the pigments to rise up at a varying level on the chromatography paper.Paper chromatography is used in pathology and forensic
science, especially in DNA and RNA fingerprinting. It can also check the presence of chemicals or alcohol in the blood. (2, 6, 9, and 10) References //en.wikipedia.org/wiki/Paper chromatography //www.explainthatstuff.com/chromatography.html //chemdictionary.org/paper-chromatography/ //microbenotes.com/paper-chromatography/
//www.ncbi.nlm.nih.gov/pmc/articles/PMC5206469/ AnswerVerifiedHint: Chromatography is one of the analytical techniques used to separate the mixture of the different components in which each component is moved at a different speed. There are different chromatographic techniques like column chromatography, thin-layer chromatography, gas
chromatography, paper chromatography, etc. Complete step-by-step answer:Paper chromatography is one of the chromatographic techniques used to separate the mixture of colored components using the paper on which each component moves at a different speed and get separated. The component with a greater speed moves fast compared to one
with lesser speed.The principle of paper chromatography is partition. In paper chromatography there are two phases one is the stationary phase and the other is the mobile phase. Here, water trapped in the paper acts as the stationary phase and solvent acts as the mobile phase. Thus, as the solvent moves the components in the mixture also moves
depending on their speed. In this way, the component is distributed between the mobile and stationary phases.Now, the principle of the paper chromatography work on the partition phenomenon option (A) adsorption,(C) solubility, and option (D) volatility are incorrect for the given question.Hence, the correct answer for the given question is option
(B).Note: i) Adsorption is the process in which molecules of one component are attached to the surface of another component.ii) Partition is the separation or distribution of the substance into different regions.iii) Solubility is the ability of the substance to dissolve in the solvent. iv) Volatility is the ability of the substance to convert into vapours.
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