
Paper Chromatography 

 

 

Purpose 

Learn the basic principles of chromatographic analysis. Solvents are used to separate 

and identify the components of a mixture by their different solubilities and adsorptive 

forces on different substances. 

 

Principle 

In various chromatographic analysis experiments, one phase remains stationary, 

which is called the stationary phase; the other phase moves continuously and passes 

through the stationary phase, which is called the mobile phase. In chromatographic 

analysis, the main function of solid adsorbing substances is to support the stationary 

phase. It requires a large surface area, which can be a piece of filter paper, a thin layer 

of silica gel plated on a glass plate or finely divided. The solid is packed in glass tubes 

and metal tubes, and the liquid or gas is used as a moving phase to move the mixture, 

and separation is performed by using various solutes with different adsorptivity, 

difference in distribution coefficient, or temperature. 

Filter paper color layer analysis is based on the original point of the test droplets on 

the filter paper as a static phase and solvent as a moving phase chromatography. The 

mixture was dropped on the lower end of the filter paper, immersed vertically in the 

solvent (Alert: Do not exceed the original point line.), and the solvent moved upward 

due to the capillary phenomenon. Because the sorption force of the filter paper on the 

solute is different, the movement and diffusion speed of the filter paper is also 

different, so after a certain time of movement and diffusion, it can be observed that 

the positions of various solute concentration on the filter paper are also different. In 

short, the solute is separated by the difference between the partition coefficients of the 

liquid phase and the developing solvent contained in the filter paper, and then the 

filter paper is blown dry, sprayed with a color developing agent to develop the color, 

and the composition of the mixture is identified based on the Rf value. The larger the 

Rf value, the greater the diffusion rate of solute diffusion. 
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Procedure 

1. Use a pencil to draw a straight line about 1 cm from the top of the filter paper. Use 

a pencil to draw a straight line (i.e. the origin line) at a distance of about 1 cm 

from the bottom of the filter paper. Make a pencil on the origin line at a distance 

of 3 cm from the edge of the filter paper. Draw 8 marks and then draw a small 

vertical line every 2 cm for these 8 marks. A circle with a diameter of about 0.8 

cm is drawn between the two marks, and the respective metal ions Ag
+
, Co

2+
, Cu

2+
, 

Fe
3+

, Hg
2+

, known and unknown names of the samples are written in a pencil 

below the origin line. As shown in Figure 3.1. 

 

 

 

 

 

 

 

 

 

 

2. The measuring cylinder was used to take 20 mL of a developing solvent (a mixed 

solvent of hydrochloric acid, ethanol, and butanol), poured into a 400 mL beaker, 

covered with a plastic wrap and the cup was filled with the saturated vapor of the 

developing agent to obtain a better chromatographic separation effect. (Please 

check whether the height of the origin line on a filter paper is higher than that of 

the developing agent; if not, use a pipette to suck out some developing agent.) 

3. Dip the capillaries slightly into the metal ion solution (different solutions use 

different capillaries) and gently touch the edge of the bottle mouth to remove the 

droplets thereon. Then the capillaries are vertically and rapidly contacted with the 

origin of the filter paper, and the filter paper is blown with a hair dryer. Repeat the 

above actions at each point of origin. (Respectively, each metal ion is repeated 2 

times, and the known and unknown mixture is dribbled 3 to 4 times due to its 

relatively dilute concentration; each solution must be dripped at the same origin, 

and the filter paper should be dried before each dripping. ) 

4. Roll the filter paper into a cylindrical shape and leave a small gap on the side (as 

shown in Figure 3.1) to avoid overlapping contact of the filter paper and staples 

the filter paper on the upper and lower ends. (The staple's needle is facing 

outwards to facilitate disassembly.) Note: Keep the filter paper straight and 

aligned on both sides. 



5. The cylindrical filter paper is erected vertically in the beaker (the filter paper 

cannot contact the wall of the beaker), the underside of the filter paper is 

immersed in the developing agent, and then the beaker mouth is covered with a 

plastic wrap. The above-described developing agent gradually rises due to the 

capillary phenomenon, and each cation has a different diffusion rate due to 

differences in physical properties such as solubility, adsorption force, and molar 

mass. 

6. When the leading edge of the solvent reaches the straight mark on the top of the 

filter paper, the cylindrical filter paper is quickly removed with a clip, the staple is 

taken off, and the filter paper is dried. Then observe the surface of the filter paper 

for any color traces. If yes, pencil the shape. 

7. In the fume hood, place the filter paper on the mouth of the developer ammonium 

hydroxide, move the filter paper so that the ammonium hydroxide can fill the 

entire filter paper, and then observe the surface of the filter paper for any color 

appearance. If yes, pencil the shape. 

8. In the fume hood, place the filter paper in the mouth of developer ammonium 

sulfide, move the filter paper so that the ammonium sulfide can fill the entire filter 

paper, and then observe any color traces on the surface of the filter paper. If yes, 

pencil the shape. 

9. Find the center point of the spot trace, measure the distance from the center point 

to the origin line (D), and measure the distance (L) from the leading edge of the 

solvent to the origin line. Record to two decimal places. 

10. Calculate the Rfvalue of each ion. The Rf value of a compound is a characteristic 

of the compound and the solvent used. Therefore, when the Rf value of a certain 

substance is known, this substance can be judged based on the Rf value and color. 

 

Safety 

1. Do not contaminate the medicines that are commonly used at the test tables and do 

not mix the special capillaries. 

2. Drops on the filter paper must not exceed 0.5 to 0.8 cm in diameter. 

3. Do not shake the beaker nor open the plastic wrap during the unfolding process. 

 

 

 

 

 

 

 



Data 

 

Analysis of individual metal ions Ag
+
 Co

2+
 Cu

2+
 Fe

3+
 Hg

2+
 

Distance from the leading edge 

 of the solvent to the origin line(L) cm 
          

Distance from the center point to the 

origin line (D) cm 
          

Rf = D/L           

 

Mixture Ag
+
 Co

2+
 Cu

2+
 Fe

3+
 Hg

2+
 

Distance from the leading edge 

 of the solvent to the origin line(L) cm 
          

Distance from the center point to the 

origin line (D) cm 
          

Rf = D/L           

 


