
Standard operating procedure 
Flash column chromatography 
 

 
Disclaimer: This Safety Guidelines document/SOP was prepared exclusively for the use of University of Wisconsin-Madison 
students, staff and faculty engaged in activities related to their education, research, and/or employment. The content is intended 
to provide safe operational practices currently believed to represent best practices in the use and handling of chemicals involved 
in the process, and is not intended to replace hands-on practical training in the techniques described. It remains the 
responsibility of the Principal Investigator to assure that his/her co-workers are properly trained on hazard management, which 
may include adaptation contained within this document to meet specific needs to address specific hazards in a particular 
experiment in a laboratory. Reference to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise, does not imply its endorsement or recommendation by University of Wisconsin-Madison. 
 
1. Introduction 

Flash column chromatography1-4 is a common technique used in syntheses laboratories for 
quick purification of organic molecules from reaction mixtures and while separating isomers. 
Column chromatography uses the same principles as TLC, but can be used on a preparative scale. 
Complex reaction mixtures and stereo-isomers from mg to g scales can be purified5,6 using flash 
column chromatography (Fig. 1). In this method nitrogen or air is passed through a silica gel 
(200- 400 mesh particle size) packed column using suitable combinations of solvent systems.  

 
Figure 1: Purification of stereo-isomers using flash column chromatography 

 
2. Setup (flash column chromatography) 

• Flash chromatography system (Fig. 2) should consist of a column equipped with an 
appropriate female joint suitable for supplying the nitrogen and solvent reservoir (Fig. 3), a 
pressure relief adapter, small Erlenmeyer flasks or tubes (depending the amount of the crude 
product), a nitrogen supply (in-house or provided through a cylinder), solvents, and silica gel 
(230 - 400 mesh). 

• Best Practice: Always perform flash chromatography inside a properly functional chemical 
fume hood. Chemical fume hood equipped with horizontal sashes provides more safety.7 

• Small fractions should be collected for the elution of close spots to avoid mixing them. 
• Run column continuously for better separation or yield. Pausing the run will allow peaks to 

widen over time. 
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Figure 2: Flash chromatography set-up 
 

3. General use/procedure  
• Assemble an appropriate size column inside a chemical fume hood. Typically a column with 

a smaller diameter and longer length will provide better separation than a wider and shorter 
column.  

 
 

Figure 3: Flash chromatography accessories 
 

• Adjust two clamps to the support stand (lattice) for holding the column (one clamp near the 
valve system and one near the reservoir or female joint) inside the chemical fume hood or 
stand; insert cotton plug into the narrow part of the valve stem using a wire or vacuum 
technique after removing column from the clamps (in-case a glass rod is used for pushing the 
cotton; do not hit the column surface), and make the cotton wet by adding the same mobile 
phase into the column. 
NOTE: Never clamp column tightly to avoid the glass cracking. Use of clamps with padded 
or a rubber jaw is recommended for holding the column. 

  
• Prepare silica gel slurry in a beaker using non polar solvent [(if 20:80 ethyl acetate and 

hexanes combination is used as a mobile phase; prepare slurry in hexanes); dichloromethane 
is preferred for making slurry of the crude product]. 

• Charge silica gel slurry into the column with stirring or shaking, otherwise the silica gel will 
sit in the bottom of the beaker. If silica gel is not stirred properly, excess mobile phase will 
needed for packing the column. 
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• Slightly pressurize the column using nitrogen or air (slight positive pressure 2-7 psi) to pack 
the column uniformly. Never allow the silica gel bed to get dry during packing; otherwise air 
bubbles will be trapped inside the silica gel and difficult to clear. 
 

Cotton plug

 
 

Figure 4: bump guard/trap 
 

• Charge reaction mixture either making slurry in silica gel or neat. Viscous reaction mixtures 
are generally soluble in non-polar solvents. Making slurry into silica gel provides better 
separation. Attach a bump guard to rotary evaporator (Fig. 4) during solvent removal from 
slurry, otherwise fine particles of silica gel will bump into the rotary evaporator condenser or 
receiving flask causing product loss, and increased difficulty to clean rotary evaporator. 
 
NOTE: Loading crude viscous product to the column without dilution can generate heat, and 
may even result in cracking the packed column. Therefore, diluting the crude product with 
non-polar solvent or making slurry of crude product in silica gel is recommended. 

• Load diluted solution or slurry (Fig. 5) of crude product into packed column using Pasteur 
pipette or a funnel.  When loading the column minimize the disturbance of the column by 
charging the products on to the walls of the column.  
NOTE: during crude product loading, elute column slowly to give sufficient time for product 
adsorption. Sometimes crude product can clog the silica surface, and resulting in slow 
elution of the product. To increase the elution rate, never apply high pressure to the clogged 
column. 

• Elute column without applying pressure at the beginning once crude product is loaded to the 
column, in case crude product is charged without making the slurry. 

• Charge enough solvent (eluent) to the column reservoir to collect fractions. 
• Collect fractions using moderate pressure, and check the fractions using TLC plate for purity. 
• Slowly elevate the polarity of eluent (pure hexanes to 20% ethyl acetate: hexanes). 
 

 
Figure: 5 
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4. Safety considerations 
The major safety concern for flash chromatography is possible bursting due to excess 
pressure build up inside the system and exposure to solvent and silica gel. Solvent exposures 
can occur during the slurry preparation, charging slurry to column, and during pressure 
bursting. Product related hazards may also exist from the crude product. During the 
chromatography process, possible exposure to airborne amorphous silica8 occurs when 
making the silica gel slurry, and filling the chromatography columns using solvent. 
  

 
Figure 6: Use of horizontal sash in front of column 

 
• Never use uncontrolled pressure for eluting the column. Use a proper regulator to control 

the pressure inside the column. 
• Avoid contact with solvents and silica gel. 
• Inspect the column thoroughly for any hairline cracks to avoid the burst (pressure bursting).  

NOTE: Use minimum pressure (2-7 psi) for eluting the compounds. Remove unnecessary 
chemicals from the purification site inside the chemical fume hood (Fig. 6). Avoid using hot 
plates and heating mantles nearby column chromatography to avoid unnecessary fires.7 

• Clip solvent reservoir using a suitable holder (Keck® joint9 clips etc.). 
 

5. Hazards and Control 
5a. Hazard identification 
Column bursting from over-pressurized system, solvent splash and silica gel and solvent exposures 
(Fig. 7). 

 
Figure 7: Hazards associated with flash chromatography 

       5b. Hazard control 
PPE: Safety glasses/goggles, gloves (nitriles/Nomex) and cotton blend lab coat.  
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Engineering Controls: Chemical fume hood.  
Administrative controls: If possible select less toxic and less flammable solvents for purification 
purpose.  

       5c. Emergency response 
Spills: For small solvent spills, cover with wet earth, sand or other non-combustible material. For 
larger spills call 911 and notify others in the area. Never use relocatable power tap inside chemical 
fume hood surface. Eliminate all ignition sources. Know the location of fire extinguisher in the lab. 
Maintain good housekeeping inside chemical fume hood. 
If the solvent and silica gel comes in contact with clothing and skin: Remove clothing and rinse body 
thoroughly in emergency shower for at least 15 minutes. Seek medical attention. 
If the solvent and silica gel splashes into eyes: Immediately rinse eyeball and inner surface of eyelid 
with water from the emergency eyewash station for 15 minutes by effectively holding the eye 
open.  Seek medical attention. 
Fire: Use a fire extinguisher or smother with dry sand.  

6. Waste/unwanted material disposal 

Silica gel: Spent silica gel should be carefully removed from the column after complete removal of 
solvent from surface (dry silica gel is always easy to remove from the column as compared to wet 
silica gel). Silica gel should be collected into a silica gel carboy provided by the safety department. 
You may use a smaller container if desired (depending on silica gel uses). Label container properly 
for disposal purpose. Never leave wet silica gel inside chemical fume hood into an open 
beaker/container for solvent elimination purpose. 
 
Solvents: All solvents from reaction and work-up can be disposed of into non-halogenated waste 
carboy and halogenated waste carboy (Fig. 8). 
 

 
 

Figure 8: Waste/unwanted material disposal 
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NOTE: If you have any suggestions or recommendations for improving this document, please send       your 
feedbacks at tilak.chandra@wisc.edu 


