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Tollens Reagent Test

Solutions required

NaOH    1 mol.L-1  

NH4OH   1 mol.L-1  

AgNO3   0.1 mol.L-1  

Glucose   approx 20 g/100mL

Instructions

Take a clean (preferably new) test tube and ¾ fill it with the silver nitrate solution.  Add 3 drops of NaOH solution to form a dense brown precipitate of Ag2O.  Stopper the test tube and shake to disperse the precipitate.

Add 10 drops of NH4OH solution.  Stopper and vigorously shake the test tube.  Repeat until the last addition of NH4OH solution dissolves the remaining brown precipitate.  Note, as the precipitate becomes thinner, add fewer drops of NH4OH solution.  Ideally, the final addition of only a few drops of NH4OH solution will dissolve the remaining Ag2O precipitate.  This is your Tollens Reagent.

Ag2O  +  4NH3  +  H2O    2[Ag(NH3)2]+  + 2OH-  

Add approximately 1 mL of glucose solution to your Tollens Reagent solution in the test tube.  Immediately stopper the test tube and invert to mix the solutions.  Remove the stopper and heat the test tube by placing it in a beaker of boiling water.

The silver mirror will form within a few minutes.  Once it has formed, remove the test tube from the boiling water and dispose of the solution.  The silver mirror will remain.

To remove the silver mirror, add concentrated nitric acid.

Addition Reactions

Rudi Jansen

Middleton Grange School

rudi@middleton.school.nz
Tip. Use hexane and hexene (or the cyclo cpds) dissolved in white spirits as an economy measure and less smell. Label them as "hexane" and hexene".

Reaction with bromine water is as predicted - ene decolorises -ane doesn't.

Don't miss the opportunity to discuss solubility and structure as the bromine moves into the organic layer with the alkane.

Then AS A TEACHER DEMONSTRATION ONLY.

This demonstration uses liquid bromine.

CARE.  LIQUID BROMINE IS VERY CORROSIVE AND PARTICULARLY NASTY ON SKIN. Wear protective gloves. 

Keep liquid bromine in a container surrounded by soda lime (to soak up any vapour) and store in the fridge.

Make sure you are set up so the dropper of bromine is moving away from your hand not across it, as you transfer from bottle to test tube. Don’t have too much bromine in the dropper. Use it straight from the fridge (or from an ice bath) to minimise vapour pressure pushing out drops at inappropriate times. 

Carry out the demonstration in a well ventilated area.

Add 'pure' cyclohexene to bromine water in a large (25 mm) test tube - about 4 cm depth of bromine water and 1-2 cm depth of alkene. Then add liquid bromine drop-wise to the test tube which has the organic compound as the upper layer.
There is a vigorous reaction as each drop is added, the alkene layer develops a distinct bulge in the lower surface and finally sinks to the bottom. Continue adding bromine and shaking until the reaction is complete. Discuss density difference on the basis of a three-fold increase in molar mass by addition of just 2 atoms per molecule.

ALKENES

Alkenes can be prepared in the lab. by dehydration of alcohols.
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    2-propanol

  dehydration

propene

Method:
To 5 mL of 2-propanol in a boiling tube, add carefully
6 mL of 75% sulphuric acid, and a pinch of solid 
copper sulphate.



Clamp the test tube and prepare to collect the product 

over 
water.  Warm the mixture* and collect 3 or 4 test tubes of the gas. Allow to cool, before washing with plenty of water.

*CARE-this is a corrosive mixture. 

Testing the gas:



(1) burn



(2) add bromine water, Br2(aq), shake


(3) add dilute aqueous potassium permanganate, shake

Record observations and write equations for all reactions, and name the products.

Dehydration of alcohols with sulphuric acid produces alkenes.  The yield obtained, and the concentration of sulphuric acid, and the temperature, vary with the alcohols used.

e.g. 2-methyl-2-butanol produces 84% 2-methyl-2-propene, using 46% sulphuric acid, at about 90 oC.

Alkenes are also produced as a by-product, during the substitution reaction of alkyl halides with sodium hydroxide.

NOTE :
to make 75% H2SO4


to 40 mL of water, add carefully, with swirling, 65 mL of concentrated H2SO4. Very EXOTHERMIC- care!!
Applications of the Unsaturation Analysis
The degree of unsaturation of an oil commercially is determined by the iodine number.  This method involves a titration of the oil with iodine.  The number of moles of iodine used can be related to the number of double bonds broken and therefore the level of unsaturation.

This can be demonstrated qualitatively in the lab using bromine water.

Comparison of degree of saturation between cooking, margarine and kremelta.

Place 2ml of cooking oil, margarine and kremelta in 3 separate test tubes.

NB Margarine and kremelta will need to be melted first.

Place 2 mls of octane ( or similar hydrocarbon solvent) in each of the 3 test tubes.  Improves mobility of oil and separation of the water phase.

Add 1 ml of bromine water to each test tube.

Stopper and shake.  Addition of a small amount of salt (NaCl) can help to 

speed up separation along with tapping of side of test tube.

Compare level of colour change ( ie cooking oil most and kremelta least with the level of unsaturation)

Can talk about use of hydrogenation to solidify oils eg to make margarine and ultimately a saturated fat.  Also cis and trans geometrical isomers of fats can be discussed in terms of structure and its effect on physical properties such as melting point.
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