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Reverse-Phase Chromatography:  

Separation of Dyes Using a Solvent Gradient
Description:  Green food coloring (a mixture of food dyes Blue 1 and Yellow 5) is separated into its components using a C18 Sep Pak and various mixtures of methanol and water.
Concept:  A nonpolar stationary phase is used for reverse-phase chromatography.  The material contained in the Sep Pak cartridge is relatively nonpolar, and will retain other nonpolar molecules.  The structures of Yellow 5 and Blue 1 are shown below:

[image: image1.wmf]N

N

N

N

S

O

3

N

a

O

H

N

a

O

2

C

S

O

3

N

a


YELLOW 5

[image: image2.wmf]S

O

3

N

a

C

H

2

N

C

2

H

5

S

O

3

-

N

+

C

H

2

C

2

H

5

S

O

3

N

a


BLUE 1

Since Blue 1 is relatively polar compared to Yellow 5, it will be retained by the column for a longer period as a succession of increasingly nonpolar solvent mixtures are eluted through.
Materials:

· Sep Pak fitted with a 1-hole rubber stopper
· 10mL Syringe
· Green food dye solution (about 2-3 drops per 100mL of H2O)
· 7, pre-labeled 50mL beakers
· 250mL waste beaker

· Methanol
· Distilled water
· Ring stand with clamp
· Camera (for larger lecture halls)

Procedure:
Fill the beakers labeled “Water” and “Methanol” with the appropriate solvents.  Clamp the column to the ring stand so that the tip rests about 3 inches above the table and place the beaker labeled “100% Water” underneath.  Using the syringe, deliver 3mL of the green food dye solution onto the column.  Place the rubber stopper onto the column.  Draw air into the syringe and use this air to push the food dye through the column.  Water, along with a little bit of yellow dye will be eluted into the beaker.  Place the beaker labeled “9:1 Water/Methanol” under the column.  Draw 4.5mL of water and 0.5mL of methanol into the syringe.  Draw the syringe plunger back so that a little air is let into the syringe.  This will allow better mixing of the solvents.  When the solvent has been mixed to uniform composition, deliver it to the column, and as before, push the solvent through the column using the syringe.  (note:  do not attempt to draw air into the syringe while it is attached to the column, as it will draw the dyes upward through the column).  Continue this process according to the volumes listed in the table below:
	Volumes used and Solvent Ratios
	Result seen in the Eluant

	100 % Water
	Clear to slightly yellow

	4.5 mL H2O/ 0.5 mL Methanol (9:1)
	Deep Yellow

	4.0 mL H2O/ 1.0 mL Methanol (8:2)
	Pale Yellow

	3.5 mL H2O/ 1.5 mL Methanol (7:3)
	Light to Deep Blue

	3.0 mL H2O/ 2.0 mL Methanol (6:4)
	Deep Blue


Notes:

When the dye is first eluted through the column, there will be a noticeable separation of the yellow and blue dyes.  The blue will remain as a narrow band at the top of the column, while the yellow will fill the remainder of the column underneath.  As the solvent decreases in polarity, a noticeable widening of the blue band can be observed.  A camera focus on the column will show this widening quite well.  A diagram of the column is shown on the next page.
[image: image3.png]i’l Rubber Stopper

Nonpolar Cartridge





2-4


_1169974425

_1169974999

