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Esters – preparation, properties and disposal 

This is a combination of several questions

I have previously been asked to dispose of the chemical waste from the ester prac by 
evaporating it on an absorbent material and disposing of this to landfill. I have now been 
asked to store the waste in an organic waste bottle for collection at a later date. I have 
begun decanting this waste into a large glass bottle. However, when I opened the bottle, 
there was a large rush of gas from the bottle. Is this normal? It did concern me 
somewhat and I was pleased I had opened it in the fume cupboard. My question is: what 
is the correct way to dispose of this waste?
Chemical waste disposal – from esterification activity: I would like to know how the 
waste generated from the Isopentyl acetate esterification process should be disposed of?
I have a fair bit of waste collected. Is there any way I can reduce and dispose or may be 
use it for some other purpose?
Could someone please advise about the safe storage and disposal of esters?
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Preparation and Properties of Esters 

In schools, ester preparation often involves mixing a few drops of an alcohol and a similar amount of a 
carboxylic acid in a test tube, along with an acid catalyst such as concentrated sulphuric acid, and then 
heating the mixture in a water bath. The odour of the ester may then be observed by wafting fumes from the 
test tube or by pouring the mixture onto a small amount of water in a beaker and observing the odour from 
the ester layer which forms on top of the water.

On a larger scale, after heating the reaction mixture and allowing it to cool, the mixture may then be 
transferred to a separating funnel and washed with sodium carbonate solution to remove the acid catalyst 
as well as any unreacted carboxylic acid.

In school ester preparation activities, depending on the length of the carbon chain, the esters produced may 
be categorised as highly flammable, flammable or combustible. The alcohols used are also flammable and 
many are irritating to the skin and respiratory system. While esters often have a sweet fruity aroma, the 
component acids and alcohols can smell very unpleasant. Esters vary in their miscibility with water 
according to their chain length and structure.

Disposal of Esters

The best practice for disposing of organic waste is to transfer it to an appropriately labelled bottle for 
collection by a licenced waste disposal contractor.  If the esters are prepared in test tubes, and not washed 
or added to water, then the entire contents of the test tubes should be transferred to a non-halogenated 
organic waste bottle and stored for collection.  Use small volumes in mini test tubes to reduce the amount of 
waste produced.

If the ester is washed with water or carbonate solution, then the composition of the aqueous layer would 
depend on the miscibility of the reagents used and ester(s) produced in the activity.  Separation of the 
layers can be achieved using a separation funnel. The funnel should be large enough that the volume of the 
liquid waste is not more than 2/3 of the volume of the funnel (alternatively, the separation can be carried out 
in batches). The top layer will be the organic layer and the lower layer, the aqueous layer.  Best practice 
would be to store the organic layer in a separate bottle to the aqueous layer. However, if the layers were 
difficult to separate, then it would be reasonable to transfer both layers to the same waste bottle.

The concentration of organic compounds in the aqueous layer would exceed the accepted limits in most 
jurisdictions. Therefore, we recommend that the aqueous layer be transferred to a separate waste bottle 
labelled as ‘Dilute aqueous waste’ and also stored for collection via a licenced waste disposal contractor.  
Research into the trade waste acceptance standards in all of the Australian states and territories and direct 
consultation with five water authorities has found that In general, the accepted concentrations for organic 
compounds are very low (e.g., from 1mg/L to 30 mg/L for saturated hydrocarbons).  Flammable substances 
are specifically prohibited from being discharged to the sewerage system, as are water-immiscible liquids.



In WA and NSW, small amounts of water-miscible organic substances from science laboratories may be 
discharged down the sink as long as there is appropriate dilution. In these states, any aqueous layers 
produced in ester preparation activities could be neutralised and then washed down the sink with copious 
amounts of water.  While it is not prohibited in Australia to evaporate volatile waste in a fume cupboard, it is 
not considered best practice, as this introduces untreated waste into the atmosphere (this method of waste 
disposal is prohibited in the U.S.A.). 

Glassware contaminated with any of the organic compounds used or produced can be rinsed with a small 
amount of ethanol with the rinse liquid being added to the organic waste bottle. If any gas is produced from 
the stored mixture, it is likely to be carbon dioxide produced from the reaction of the sodium carbonate and 
the acid catalyst or unreacted carboxylic acid.

It is good practice to keep track of the substances that are added to a waste bottle. One way to do this is to 
attach a blank label onto the back of the waste bottle. Each time waste is added to the bottle, the names of 
the substances added can be recorded on the label. When the bottle is full, then the hand-written label can 
be replaced with a printed label containing this information.

Alternative Activity

Some schools use gourmet jellybeans to experience the aroma of esters; see the esters experiment 
alternative, See ‘Esters – A tasty investigation’ http://www.labnetwest.asn.au/experiments/. Do remember to 
use a non-science room for all activities where foods are consumed.
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