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Prior Approval: This procedure is NOT considered hazardous enough that prior approval is 

needed from the Principal Investigator. 

 

Involves Use of Particularly Hazardous Substance (PHS)? No 

 ___ Carcinogen ___ Reproductive Toxin ___ High Acute Toxicity 

Does this procedure require medical surveillance?  No 

Does this require use of a fit-tested respirator?  No 

 

Brief Description of Procedure: 

General protocol for performing an air-free filtration using either a male-male 

filter stick, a male-female filter stick, or a filter frit in a glovebox. 

 

Location: List the locations (buildings/rooms) where this procedure may be performed. For use 

of a PHS indicate a more precise location within the room, if appropriate, as a designated area. 

 Daniels Chemistry - All Berry group labs 

Chemicals Involved: 

Chemical Physical or Health Hazard (e.g. carcinogen, corrosive) 

Dependent on chemistry Consult relevant SDSs for more details 

 

Other Hazards: Include hazards, other than chemical, that may be present during operation of 

the procedure. 

Sharps (cannulas) 

 

Exposure Controls: (Check all that apply) 

PPE: _X_ Safety Glasses  ___ Face Shield  ___Chemical Splash Goggles 

 ___Chemical Apron  _X_ Gloves (Nitrile)  _X_ Lab Coat 

 ___Respirator (type)  ___Other: 

 

Engineering Controls: 

 _X_ Fume Hood  ___Biosafety Cabinet  _X_ Glove box 

 ___ Vented gas cabinet ___Other: 

 

 

  



Administrative Controls: List any specific work practices needed to perform this procedure 

(e.g., cannot be performed alone, must notify other staff members before beginning, etc.). 

Notify other lab members when working with uncapped sharps. 

 

Task Hazard Control Table: For procedures involving numerous steps, it may be convenient to 

indicate specific requirements for individual tasks in the table below: 

 N/A 

 

Waste Disposal: Describe any chemical waste generated and the disposal method used. 

Dispose of the reagents involved as appropriate. Consult SDSs for more details. 

 

Accidental Spills: Describe the procedure for handling small chemical spills that may occur 

during this procedure. Note that for large spills it may be appropriate to call 911. 

Small spills may be cleaned with an absorbing material. The material should be 

placed in a fume hood to dry after the spill has been cleaned. 

 

Decontamination Procedures (required for PHS use): Describe the procedure for 

decontamination of personnel and equipment. 

 N/A 

 

Training: Describe any training needed prior to performing this procedure. Include training 

performed in-lab and any required demonstrations of competency. 

No formal training or documentation is required. This procedure should be 

demonstrated by experienced lab members. New members should talk through 

their procedures with experienced lab members. 

 

Principle Investigator Approval: I have reviewed this procedure and approved it for use. Note: 

Modifications to the procedure may require update to this form. 

 

 

 

 

Name: John F. Berry  Signature: _______________________ Date: ___________ 



Air-Free Filtration 

 

There are three common methods for air-free filtration. Standard Schlenk techniques involves a 

male-male filter stick, where the entire apparatus is inverted. This works well for collecting 

solids on a frit. Male-female filter sticks, custom made for this group, can be filled with celite 

and have reaction mixtures added via cannula. This is an excellent option for collecting filtrates 

from reactions. As an alternative to Schlenk techniques, standard filtration methods can also be 

used in a glovebox. 

 Filter sticks should be cleaned right after they are used so they don’t get clogged.  

 

With a Male – Male Filter Stick  

1. Ensure that the reaction to be filtered is connected to a Schlenk line with an active 

pressure of N2. 

2. Take a filter stick, dummy flask (usually a small round bottom flask), and a receiving 

flask and assemble them as shown below. Evacuate and backfill the system three times 

(minimum.) You should select a filter stick that can fit the majority of your reaction 

mixture.  

 
3. With strong nitrogen flowing on both the reaction mixture and filter stick, swap the 

dummy flask for the reaction mixture. Do not invert your reaction mixture yet. 



 
4. Ensure that your setup is secure with rubber bands or clamps. Rubber bands should 

stretch from the reaction mixture flask to the receiving flask to prevent either flask from 

falling off. You should also ensure that all of the Schlenk arms are facing in the same 

direction, this is important later, when you begin to tilt the flask.  

5. With one hand on the receiving flask and one hand on the reaction mixture flask, slowly 

tilt the entire setup toward the receiving flask. Make sure you are tilting in the direction 

that does not allow solvent into the TygonTM tubing 

 



 
6. You may choose to pull a quick vacuum on the receiving flask Schlenk arm to speed up 

filtration. This is ok, just be sure to turn the N2 back on when you have completed the 

filtration.  

7. When it is apparent that reaction mixture will not go into the Tygon, you can finally turn 

the setup completely vertical. 

 
• This completes the basic filtration. If you would like to wash the solid, use a three neck 

flask for receiving. Following filtration, replace the glass stopper in the three neck flask 

with a septum and use a cannula to remove the filtrate. Cannula transfer fresh solvent into 

the three neck and repeat the steps above. During filtration, you may want to replace the 

septum with the glass stopper again.  



 
• If you remove your filtrate and wish to dry your solid on the frit, replace the receiving 

flask with a Schlenk flask. Close the Schlenk adapter on the filter stick and the reaction 

flask and pull vacuum using only the receiving arm Schlenk adapter.  

 

With a Male - Female Filter Stick  

A male-female filter stick a great choice when you need to remove precipitate with celite and 

collect the filtrate. It is slightly more difficult to set up but easier to use in that there is no 

inverting of filter sticks. You may wish to cool your filter stick in a desiccator prior to use if you 

need to add celite. Celite should be in an oven and hot before use.  

1. Take a filter stick, receiving flask, and glass stopper and assemble them with the 

receiving (Schlenk) flask on the bottom. If you need to add celite, do so. There should be 

1 cm of celite in your stick.  

2. Evacuate using only the receiving end of the setup (close the filter stick arm if present) 

and backfill using the filter stick end (close the receiving arm.) Repeat this three times at 

a minimum.  

3. When this is completed, the filter stick should remain on nitrogen and both arms should 

be open to nitrogen.  

4. Switch the glass stopper on the top of the stick for a septum.  

5. Use a cannula to cannula transfer your reaction mixture to your filter stick. Once all 

material has been transferred, replace the septum with a glass stopper. If needed, you may 

gently pull vacuum if needed.  

 

Air Free Filtration in the Glovebox 

 

The night before, you will need: 

 Funnel flask (or something to pull vac through) and filter frit; these should be in the oven.  



A rubber adapter for your flask should be in the glovebox. 

1. Attach the solvent trap to the glovebox vacuum pump, turn on the vacuum (little switch 

above box to the right), fill the collection dewar with LN2, close the system, and 

submerge the dewar 

2. The circulation purifier on the glovebox should be OFF.  

3. You may wish to lay some KimwipesTM down on the glovebox floor to help with any 

possible spills. 

4. Clamp your funnel flask in place and add the rubber adapter and filter frit. Attach the 

flask arm to the small vacuum manifold. Confirm you have vacuum by first turning the 

valve behind the manifold such that it runs parallel with the metal line it is attached to, 

then open the port on the manifold you are using.  

5. Depending on the volume, you may choose to pipet, or pour down the side of the pipet to 

transfer your reaction mixture to the frit. Do this slowly and carefully.  

6. Pull vacuum if needed. If you get solvent into the manifold or tubing. Clean this ASAP. 

Collect your product, clean up any mess you made, and purge the glovebox for an 

amount of time suitable for your solvent use.  

The Cannula Filtration 

This was does negatively impact your yield but works for fine precipitates and in other 

challenging circumstances.  

 
1. Take a small piece of filter paper and a large cannula. Fold the filter paper in half 

repeatedly to form a triangle. Slip the cannula into one of the folds, being careful not to 

puncture the paper. 

2. Secure the filter paper with copper wire. 

3. Pierce the back underside of a septum with the uncovered tip of your cannula and push 

your cannula through until the filter paper is near the septum.  

4. Quickly insert the end of the cannular with the filter paper into the reaction vessel and 

secure the septum to the flask. 

5. Slowly dip the filter paper end of your cannula down into the reaction and carry out a 

cannula transfer (see SOP) of the filtrate into the receiving flask. 

Websites consulted: 

https://www.chemistryviews.org/details/education/4519261/Tips_and_Tricks_for_the_Lab_Air-

Sensitive_Techniques_4.html 

https://www.chemistryviews.org/details/education/4360441/Tips_and_Tricks_for_the_Lab_Air-

Sensitive_Techniques_3.html 

 

https://www.chemistryviews.org/details/education/4519261/Tips_and_Tricks_for_the_Lab_Air-Sensitive_Techniques_4.html
https://www.chemistryviews.org/details/education/4519261/Tips_and_Tricks_for_the_Lab_Air-Sensitive_Techniques_4.html

