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Separation of compounds using acid-base extraction 

Introduction:  

 

Organic compounds are generally insoluble in water.   Instead, they are soluble in organic 

solvents such as dichloromethane, chloroform, acetone, or diethyl ether.   Highly polar molecules 

such as carbohydrates, or salts (or ionic , or charged, molecules), on the other hand, are usually 

soluble in water and insoluble in most organic solvents.   

 

These solubility properties are attributed to solvent polarity.  Water is a polar and protic solvent 

which (as described by convenient rule of ‘like dissolves like’) is able to dissolve polar and 

charged compounds very well.  Typical organic solvents are non-polar and aprotic (have no O-H 

or N-H bonds).  These solvents are thus able to dissolve non-polar compounds and do not readily 

dissolve ions. 

 

Organic solvents are also usually immiscible with water.  Thus, we can use the technique of 

extraction to separate water-soluble compounds from organic solvent-soluble compounds.   By 

‘ionizing’ organic acids and bases we can often convert them from water-insoluble to water-

soluble, and thus, selectively remove them from an organic solvent using a straightforward 

extraction process.   

 

 
 

We can then re-form the organic compounds by protination and deprotination to reform the acids 

and bases respectively.   At this point, if done correctly in a relatively small amount of water, 

solid organic acids and bases will precipitate in water and can be collected by simple filtration. 

In this experiment, your task is to use acid and base extraction to separate a mixture of three 

organic compounds: an acid, a base, and a neutral compound.  You will isolate all three 

compounds, identify them via melting point determination, and estimate the composition of the 

original mixture. 
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The overall process of this lab can be well summarized in a flow chart as follows:  

 

 
You will be given an unidentified mixture of three solid compounds: one base, one acid, and one 

neutral molecule.  Use the process described above to separate and isolate these compounds.  

Identify each compound using a melting point determination and estimate the relative molar ratio 

of all three of your compounds in the original mixture.    The potential compounds are as 

follows: 
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The organic solvent used in this lab will be dichloromethane (DCM or CH2Cl2).  This solvent is 

immiscible with water and has a higher density then water.  Therefore, dichloromethane will 

always be the bottom layer of the two liquid layers formed when water is added to it. 

 
 

 

 

 

IMPORTANT SAFETY CAUTIONS:   

 

1. Aqueous HCl and NaOH (6M and 3M) are strongly acidic and basic reagents 

respectively.  They will cause chemical burns and injury upon skin contact.  Take 

care to avoid skin contact.  If these substances contact your skin, alert your TA 

immediately and treat your skin immediately with a large amount of running tap water to 

limit skin burns.  

 

2. It is wise to treat all laboratory organic compounds as toxic by ingestion.  Take care 

to remove organic residue on your hands and clothing before leaving the lab.  Always 

wash your hands thoroughly with soap after working with in a lab before eating anything. 
 

Gloves should be worn throughout this lab.  
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3. Experimental Procdure: 

 

Part A. Preparing the organic mixture 

1. Your TA will assign you an unknown mixture. Weigh out approximately 2 grams of the 

appropriate unknown into a beaker.  Record the exact mass. 

2. Add dichloromethane and stir to completely dissolve your solids  (10-20 mL of DCM 

should be sufficient) 

3. Transfer the organic solution to a seperatory funnel.  Rinse the beaker with a small 

amount of DCM.  (Throughout this lab, whenever you transfer this organic solution, you 

should always follow the transfer by rinsing with a small amount of additional DCM.) 

Part B. HCl extraction and precipitation of organic base: 

4. Add ~10 mL 3M HCl to the sep-funnel.    

5. Seal the funnel and shake the mixture for ~30 seconds.  Remove the funnel cap, and 

allow the layers to separate. 

6. Drain the two layers into two separate Erlenmeyer flasks.  Take care not to leave any 

DCM (bottom) in your aqueous (top) layer.  Label the organic flask as ‘organic’.  Label 

the aqueous flask as ‘HCl extract’. 

7. Repeat this process: return your DCM layer to the sep-funnel and repeat steps 4 and 5. 

8. Again drain the two layers again into separate Erlenmeyer flasks.  Keep the organic 

(bottom) layer for continued separation in Part C.  Add the top layer directly into the 

flask previously labeled ‘HCl extract’. 

9. You have completed HCl extraction.  You can now precipitate your organic base by 

adding NaOH to neutralize ‘HCl extract’.  To do this: cool the ‘HCl extract’ flask in an 

ice bath and slowly, with strirring, add 6M NaOH (~ 10 mL) until the solution is neutral 

(or slightly basic).  (Be absolutely certain that no DCM layer is present in the HCl 

extract, if you see DCM ‘bubbles’, remove with a pipette before adding NaOH) Do not 

add more NaOH than required.  You should expect to see your solid organic base 

precipitate or ‘crash’ out of solution.  Once this occurs, be sure to confirm that the 

solution is basic with pH paper before moving on. 

10. Collect your precipitate by vacuum filtration through either a Buchner or Hirsch funnel.  

Rinse the solid with a small amount of ice-cold water.   

11. Store this solid compound, folded in paper, for one week to allow it to fully dry. 

Part C: NaOH extraction and precipitation of organic acid. 

12. Rinse your sep-funnel with water before proceeding. 

13. Pour your remaining organic (DCM) solution (from part 8) back into the sep-funnel 

14.  Add 10 mL 3M NaOH to the sep-funnel.    

15. Seal the funnel and shake the mixture for ~30 seconds.  Remove the funnel cap, and 

allow the layers to separate. 

16. As before, drain the two layers into two separate Erlenmeyer flasks.  This time, label the 

aqueous flask as ‘NaOH extract’. 
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17. Repeat this process: return your DCM layer to the sep-funnel and repeat steps 13 and 14. 

18. Drain the two layers again into Erlenmeyer flasks.  Keep the organic (bottom) layer for 

part D.  Add top layer to the flask previously labeled ‘NaOH extract’. 

19. You have completed NaOH extraction.  Now precipitate your organic base by adding 

HCl to neutralize ‘NaOH extract’.  Cool the ‘NaOH extract’ flask in an ice bath and 

slowly, with strirring, add 6M HCl (~ 10 mL) until the solution is neutral (or slightly 

acidic).  Do not add more HCl than required!  As before, make sure no DCM bubbles are 

visible in this flask. As before, you should now expect to see your organic acid 

precipitate or ‘crash’ out of solution.  Once this occurs, confirm that the solution is acidic 

with pH paper before moving on. 

20. Collect your precipitate by vacuum filtration through a Buchner or Hirsch funnel.  Rinse 

the solid with a small amount of ice-cold water.   

21. Store this solid compound, folded in paper (and appropriately labeled), for one week to 

allow it to dry completely. 

Part D: Purification of neutral compound. (To be completed in week 1 for optimal results – 

but can be left until week 2 if necessary) 

 

22. Rinse your sep-funnel with water before proceeding.  

23. Transfer your DCM solution containing your last remaining ‘neutral’ compound back 

into your sep-funnel.   

24. Wash this solution with aqueous NaCl (add aqueous NaCl and shake for 30 seconds.)     

(This aqueous NaCl layer (top layer) can be discarded) 

25. Drain the organic (bottom) layer into a clean Erlenmeyer flask.   

26. Dry the organic layer by adding anhydrous MgSO4.   

27. Filter the organic layer into a clean pre-weighed round bottom flask.  Rinse the filtrate 

with additional DCM. 

28. Remove the organic solvent (DCM) by rotary evaporation. 

29. Weigh the flask to obtain a crude weight of your neutral compound. 

30. You will now recrystallize your neutral compound from hexane.  Your TA will 

demonstrate this process.  Ideally this recrystallization will be allowed to proceed slowly 

until week 2.  Otherwise, you should attempt to do it quickly (30 minutes) using an ice 

bath (see your TA for details). 

31. Once recrystallization is complete - collect your neutral crystals by filtration, rinse with 

cold hexane and air dry for a few minutes. 

Part E: Characterization of acid, base, and neutral 

32. Obtain an accurate mass for each of your three compounds.  Use this to determine overall 

mass recovery as well determine the molar ration of the three compounds recovered.   

33. Determine the melting points of all three of your solids.  Use this information to identify 

your compounds. 
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Data: 

 

Mass of starting mixture (g): 

 

Mass of recovered organic acid (g): 

 

Melting point of organic acid: 

 

Identity of organic acid: 

 

Moles of recovered organic acid (mol): 

 

Mass of recovered organic base (g): 

 

Melting point of organic base: 

 

Identity of organic base: 

 

Moles of recovered organic base (mol): 

 

Mass of crude neutral compound:  

 

Mass of purified neutral compound (after recrystallization): 

 

Melting point of neutral compound: 

 

Identity of neutral compound: 

 

Moles of recovered neutral compound (mol): 

 

Discussion: 

 

1. What is the % mass recovery of this experiment? (total mass recovered/total mass of 

starting material)  Comment on your mass recovery.  What does it say about the success 

of your separations, precipitations, and recrystallization? 
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2. What is the molar ratio of your three compounds? (moles each / total moles x 100)% Do 

you consider this ratio to be a reliable estimate of the original composition of the mixture 

(why or why not)? 

 

 

 

 

 

 

 

3. Fill in this flow-chart with your compounds:  
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4. Draw the arrow-pushing mechanisms for deprotination of your acid by NaOH and 

protination of your base by HCl.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Diethyl ether is another organic solvent that could have been used (instead of 

dichloromethane) in this lab.  Given that density of diethyl ether is 0.713 g/mol, how 

would the experimental procedures have changed if you were using diethyl ether instead 

of DCM? 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Why was each extraction repeated twice? 


