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Demonstrate understanding of the properties of organic compounds 

Collated Identification Questions 

(2021:2) 

(a)  Use a chemical test to distinguish between each of the following pairs of organic molecules. Your 

answer should include:  

• the reagents and conditions required  

• observations  

• the reaction type used to distinguish each pair  

• structural formulae of any organic products.  

 

(i)  propanoyl chloride and propanamide  

(ii)  propanal and propan-2-ol 

(iii) methyl ethanoate and propene 

 

(2020:1) 

(a) (ii)  Describe and explain a chemical test to distinguish between compounds B and D. 

B:       D: 2-methylbutanal 

Your answer should include:  

• reagents and conditions required  

• observations  

• the type of reaction occurring  

• structural formulae of any organic product(s). 

(2020:1) 

(c) Unknown S is a branched chain molecule with the molecular formula C5H10O. It shows the 

following properties and reactions:  

• rapidly decolourises bromine water 

• exists as enantiomers (optical isomers), but does not exist as cis-trans (geometric) isomers  

• reacts with acidified potassium dichromate solution,Cr2O7
2– / H+, to form Product T, which 

does not react with Benedict’s reagent 

• reacts with H2O / H+ to form two products, U and V. Product V is the major product. 

Based on the information above, draw the structural formulae of Unknown S, and Products T, U, 

and V. 

  



 No Brain Too Small ⚫ CHEMISTRY  AS 91391 
 

(2020:2) 

(b) Three bottles, each containing a different colourless liquid, have been incorrectly labelled. The 

three colourless liquids are known to be:  

butanoyl chloride                                butanoic acid                                butan-2-ol 

 

       
 

Develop a procedure to identify each of the three colourless liquids using only the following 

reagents: • sodium carbonate solution, Na2CO3 • water, H2O •  acidified potassium permanganate 

solution, KMnO4 / H+. Your procedure should include: • observations • the type of reaction 

occurring • structural formulae of any organic products. 

 

(2019:1) 

(b)  Describe and explain a chemical test to distinguish the following pairs of organic molecules. Your 

answer should include:  

• reagents and conditions required  

• observations  

• the reaction type used to distinguish each pair  

• structural formulae of any organic products.  

(i) propan-1-ol and propene  

(ii) butanal and butan-1-ol  

(iii)  ethanoyl chloride and ethyl pentanoate 

(c)  Unknown W is a straight-chain organic molecule with the molecular formula C4H6OCl2. Unknown 

W shows the following properties and reactions:  

•  does not exist as enantiomers (optical isomers)  

•  produces steamy fumes with water 

•  reacts with an excess of ammonia to form product X.  

Product X turns damp litmus blue. Product X undergoes acidic hydrolysis to produce product Y. 

Bubbles are released when product Y reacts with sodium carbonate solution. Draw the structural 

formulae for the organic molecules W, X, and Y 
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(2018:1) 

(b) Three bottles, each containing a different colourless liquid, have been incorrectly labelled. The 

three colourless liquids are known to be:  

pentanal CH3CH2CH2CH2CHO  

pentan-1-ol CH3CH2CH2CH2CH2OH  

pentanoyl chloride CH3CH2CH2CH2COCl  

Develop a procedure to identify each of the three colourless liquids using only the following 

reagents:  

•  water  

•  Tollens’ reagent  

•  acidified potassium dichromate, H+/K2Cr2O7.  

Your procedure should include:  

•  observations linked to the species involved  

•  the type of reaction occurring  

•  structural formulae of any organic products. 

 

(c)  Unknown X has the molecular formula C4H8O3 and undergoes the following reactions:  

 •  It reacts with sodium carbonate solution to release carbon dioxide gas.  

 •  When X is heated with acidified potassium dichromate, the colour changes from orange to 

green, but the product does not react with Benedict’s solution.  

 •  X undergoes an elimination reaction with concentrated sulfuric acid to produce two organic 

products.  

Based on the information above, draw the structural formula of Unknown X. 

Justify your structural formula of X, including:  

•  structural formulae of any organic products  

•  an explanation of any major and minor products. 

 

(2017:2) 

(b) (ii)  Explain how Benedict’s solution can be used to distinguish between propanone and 

propanal.  

  In your answer, you should include:   

  •  any observations made linked to the organic compounds involved  

  •  the type of reaction occurring  

  •  relevant equations showing any organic reactants and products involved. 
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(2016:2) 

(b)  (ii)  Explain how you would identify each of the organic substances, A to D, using only moist 

litmus paper, water, and Benedict’s solution.  

A B C D 

 
   

   

  In your answer, you should include:  

  •  a description of any tests carried out and any observations you would make  

  •  equations to show the organic products formed, if applicable. 

 

 

(2015:3) 

(a) (ii)  Describe a chemical test that can be used to show 

that the molecule is unsaturated.  

Give any observations, and state the type of 

reaction occurring. 

 

 

(2014:2) 

(a)  Identify the reagents, conditions required, and observations linked to species, to enable the 

following pairs of chemicals to be distinguished from each other.  

 (i)  Aqueous solutions of propanamine and propanamide.  

 (ii)  Propanone and propanal.  

 (iii)  Propanoyl chloride and propyl propanoate 

 

(2013:2) 

(c) Devise a method for distinguishing between the three liquid compounds, butan-1-ol, butanoic 

acid, and butanoyl chloride, using only blue litmus paper and water.  

Explain each of the observations in your method, with reference to the structure of the organic 

compounds. 

 

(2013:3) 

(a)  (ii)  Describe how you could distinguish between the alcohols methylpropan-2-o,l butan-1-ol and 

butan-2-ol, using chemical tests on the alcohols and/or their oxidation products. 
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Questions from expired AS 90698 which are still relevant. 

(2012:2) 

Outline how you would distinguish between the following substances using only litmus paper, water and 

Tollens’ reagent. In your answer you should include:  

•  the name of each molecule  

•  the test(s) that you would carry out to identify each molecule  

•  any equations, if applicable, to identify the organic products formed. 

 

(2011:3) 

(b)  (iii)  Describe a test that could distinguish between an amide and an amine. 

 

(2010:1) 

(c) Explain how you could distinguish Compound B, CH3COCHO from propanone, CH3COCH3  

                                                             
Your explanation should include:  

•  the reagents used and the conditions needed  

•  the expected observations. 

 

(2010:3) 

(a) Explain a laboratory procedure for distinguishing between the following pairs of compounds. Your 

answer should include the reagents and the expected observations for each procedure. 

(i)  

 

(ii)  

 

(2009:2) 

(b) Devise a method for distinguishing between the four compounds, all liquids.  

propanoyl chloride  ⚫  2-amino-3-methylbutane  ⚫  pentanal  ⚫  4-chlorobutanoic acid 

 

Each test should use either moist red litmus paper or an acidified solution of potassium 

permanganate. 
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(2008:3) 

(c) Propan-1-ol can be oxidised to produce two different products.  

(ii) Discuss how to test each of these products to demonstrate that they are different from each 

other AND different from the original starting substance, propan-1-ol. Include the 

observations that would allow each substance to be identified as a result of these tests. 

 

(2007: 4) 

(b)  The identity of a colourless liquid is unknown. It is thought to be one of the following:  

•  ethanoyl chloride (CH3COCl),  

•  ethanol (CH3CH2OH),  

•  2-methyl propan-2-ol ((CH3)3COH), or  

•  hex-1-ene (CH2=CHCH2CH2CH2CH3).  

Devise a scheme using bromine water and acidified dichromate to identify the colourless liquid.  

Describe the observations expected at each stage (equations not required). 

 

(2006:3) 

(b)  Describe a chemical test that would distinguish between each of the following pairs of substances. 

For each test, identify the reagents used, and link the observations to any reactions that may or 

may not occur. 

 (i)  

(ii)  

 

(2005) 

No simple question asked. 
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(2004:3) 

Describe chemical tests that could be used to distinguish between the compounds in each of the pairs of 

substances below.  

For each test description:  

•  include reagents used, and  

•  link the observed results to the reactions occurring at the functional groups present in the organic 

molecules.  

Do NOT use the same test more than once. 

(a)  

 
(b)  
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ANSWERS 

(2021:2) 

(a)  (i) Add water. The propanoyl chloride undergoes a substitution reaction to form propanoic 

acid, CH3CH2COOH. The mixture will react vigorously with the water and produce steamy 

fumes. The propanamide will not react.  

 (ii)   Add Tollens’ reagent and heat. The propanal will form a silver mirror, since the propanal is 

oxidised to propanoic acid, CH3CH2COOH.   

  OR: Add Benedict’s (Fehlings) reagent and heat. The propanal will form an orange-red solid, 

since the propanal is oxidised to propanoic acid, CH3CH2COOH.  In both cases, there is no 

reaction with the propan-2-ol.  

 (iii)  Add bromine water. The propene undergoes an addition reaction to form 

1,2dibromopropane, CH3CHBrCH2Br. The bromine water will change from orange to 

colourless. The methyl ethanoate will not react.   OR: Add potassium permanganate. The 

propene undergoes an oxidation reaction to form propan-1,2-diol, CH3CH(OH)CH2OH. The 

potassium permanganate will change from purple to a brown solid. The methyl ethanoate 

will not react.   

 

(2020:1) 

(a) (ii)  Add blue Benedict’s solution to compound D and warm. A (brick) red solid/precipitate will 

form, (as the Cu2+ ions are reduced to Cu+). This happens because compound D is an 

aldehyde and has been oxidised to a carboxylic acid: CH3 – CH2 – CH(CH3) – COOH 

OR 

Add Tollens’ reagent to compound D and warm. Solid silver will form on the walls of the test 

tube, (as the silver ion from the Tollens’ reagent is reduced to silver atoms). This happens 

because compound D is an aldehyde and is oxidised to a carboxylic acid (structure given 

above).  Note: Can also use either acidified potassium dichromate (orange to green colour 

change) or acidified potassium permanganate (purple to colourless colour change).  No 

change will occur with compound B since ketones cannot be further oxidised 

(c)   

S T U V 
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(2020:2) 

(b) Add water to all three liquids.  

Only butanoyl chloride will vigorously react and produce steamy fumes of HCl(g). This is a 

substitution/hydrolysis reaction and will form butanoic acid, CH3–CH2–CH2–COOH. Add sodium 

carbonate solution to the remaining two liquids. Only butanoic acid will produce bubbles of 

CO2(g). This is an acid-base reaction and produces sodium butanoate, CH3–CH2–CH2–COO–Na+.  

Add acidified potassium permanganate to the remaining liquid. The butan-2-ol will turn the 

purple potassium permanganate colourless. This is an oxidation reaction and produces 

butanone, CH3–CH2–CO–CH3. 

(2019:1) 

(b) (i)  Add bromine water. The propene undergoes an addition reaction to form 1,2-

dibromopropane, CH2BrCHBrCH3. The bromine water will change from orange to colourless. 

The propan-1-ol will not react.  

OR Add acidified potassium dichromate solution and heat. The propan-1-ol will undergo an 

oxidation reaction to form propanoic acid, CH3CH2COOH (or propanal). The colour change 

will be orange to green/blue. The propene will not react.  

(ii) Add Tollens’ reagent and heat. The butanal will form a silver mirror, since the butanal is 

oxidised to butanoic acid, CH3CH2CH2COOH. OR Add Benedict’s (Fehlings) reagent and heat. 

The butanal will form an orange-red solid, since the butanal is oxidised to butanoic acid, 

CH3CH2CH2COOH. In both cases, there is no reaction with the butan-1-ol.  

(iii) Add water. The ethanoyl chloride will undergo a substitution reaction and react vigorously to 

produce steamy fumes (that turn damp blue litmus paper red); the organic product is 

CH3COOH. The ethyl pentanoate will be insoluble / no reaction. 

 

(c) W: Cl–CH2–CH2–CH2–COCl  

X: H2N–CH2–CH2–CH2–CONH2  

Y: +H3N–CH2–CH2–CH2–COOH 

 

(2018:1) 

(b) Add water to all three liquids: The water with pentanoyl chloride vigorously / to produce steamy 

fumes / heat. This is a substitution / hydrolysis reaction to form the carboxylic acid below: 

CH3CH2CH2CH2COOH Add Tollens’ reagent to the remaining two liquids: The pentanal will undergo 

an oxidation reaction to form pentanoic acid: CH3CH2CH2CH2COOH A silver mirror / black 

precipitate forms. Add acidified potassium dichromate to the remaining liquid. The pentan-1-ol 

will be oxidised to form pentanoic acid: CH3CH2CH2CH2COOH. The solution will change colour from 

orange to green. 

(c) Unknown X has the structural formula below:  
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There must be a carboxylic acid group (on end of chain) since a carboxylic acid reacts with sodium 

carbonate to release bubbles of CO2. The organic product is the salt below: CH3CH(OH)CH2COONa 

There must be a secondary alcohol group (not on end of chain) that can be oxidised by acidified 

potassium dichromate, because the product must be a ketone since it cannot be further oxidised 

by Benedicts’ solution. CH3COCH2COOH  

 

For the elimination reaction to form both major and minor products, the –OH group must be on 

carbon 3 rather than carbon 2, since there would only be one product from elimination if the –OH 

was on carbon 2.  

The two organic products are below: CH2=CHCH2COOH minor CH3CH=CHCOOH major  

The major product forms when the H is removed from the C atom adjacent to the C-OH with the 

least number of H atoms already attached. 

 

(2017:2) 

(b) (ii)  Adding blue Benedict’s solution to a warmed / heated sample of propanal will cause a (brick) 

red colour to form. This happens because the propanal has been oxidised to propanoic acid / 

carboxylic acid (red colour is copper(I) oxide).  

 
No change will occur when blue Benedict’s solution is added to propanone, as it cannot be 

further oxidised / won’t react. 

 

(2016:2) 

(b) (ii)  A: Propan-1-amine (a primary amine) CH3CH2CH2NH2 (propan-1-amine) will turn moist red 

litmus paper blue as it is basic. CH3CH2CH2NH2 + H2O → CH3CH2CH2NH3
+ + OH– 

Water: Dissolves in water. Benedict’s solution will stay blue as primary amines do not react 

with Benedict’s reagent.  

B: Propanal (An aldehyde) Damp Litmus: No colour change.  

Water: Dissolves in water. Propanal will react with Benedict’s reagent, with the blue solution 

forming a (copper mirror) / brick red precipitate. Propanoic acid is formed. CH3CH2CHO → 

CH3CH2COOH  

C: Propanoyl chloride (An acyl chloride) Damp Litmus: Turn blue litmus red  

Water: Propanoyl chloride will react vigorously with water to produce propanoic acid and 

hydrogen chloride. CH3CH2COCl + H2O → CH3CH2COOH + HCl  

Benedict’s solution will stay blue as the acyl chloride does not react with the Benedict’s, but 

instead reacts with the water present in the Benedict’s solution.  

D: Propanone (A ketone) CH3COCH3 (propanone) Damp Litmus: No colour change. Water: 

Dissolves in water. Benedict’s solution: No reaction, so stays blue. 
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(2015:3) 

(a) (ii)  Bromine water rapidly decolourised from red or orange to colourless in an addition reaction. 

OR Acidified permanganate rapidly decolourised from purple to colourless in a redox or 

oxidation or reduction reaction. 

 

(2014:2) 

(a)  (i) Damp red litmus. Propanamine will change the colour of red litmus blue. Propanamide will 

not change the colour of red litmus.  

 (ii) Tollens’ reagent (Fehling’s or Benedict’s or Cr2O7
2– / H+ or MnO4

– / H+ ). Propanal will form a 

silver mirror when warmed with Tollens’ reagent. Propanone will not react with Tollens’ 

reagent.  

(iii) Water. Propanoyl chloride will react violently with water. Propyl propanoate with not react 

with water / it will form layers. 

  

(2013:2) 

(c)  Add to water then test with blue litmus paper The butan-1-ol will not react with water nor change 

the colour of the moistened litmus paper. The butanoic acid will change the moistened blue litmus 

paper to red. The butanoyl chloride will react violently with the water. Carboxylic acids react with 

water to form hydronium ions / equation Acyl chlorides react with water to form carboxylic acids 

and hydrogen chloride / equation. 

 

(2013:3) 

(a) (ii) Butan-1-ol is oxidised using permanganate / acidified dichromate, EITHER forming an 

aldehyde which can be identified using Tollens’, silver mirror forms / Benedict’s or Fehling’s 

solution. OR forms brick red precipitate / forming a carboxylic acid, which can be identified 

turning (moist) blue litmus paper red.  

Butan-2-ol is oxidised to a ketone with permanganate / acidified dichromate, but this does 

not give a positive test using Tollens’ or Benedict’s.  

Methyl propan-2-ol does not react with oxidising agents, permanganate remains purple / 

dichromate remains orange.  

Lucas test may be accepted with correct explanation. (anhydrous) ZnCl2 and conc HCl Solution 

goes cloudy / layers form Tertiary in seconds; Secondary in minutes; Primary in hours / no 

reaction. 
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Questions from expired AS 90698 which are still relevant. 

 

(2012:2) 

CH3–CH2–CH2–NH2 is propanamine / 1-aminopropane  

Propanamine will turn damp (red) litmus blue.   H3CCH2CH2NH2 + H2O ⇌ H3CCH2CH2NH3
+ + OH–  

CH3CH2CHO is propanal. Propanal will react with Tollens’ reagent, forming a silver mirror / precipitate. 

Reaction: CH3CH2CHO + Ag+ → CH3CH2COOH + Ag (OR half equations)  

CH3COCl is ethanoyl chloride. Ethanoyl chloride will react vigorously with water OR Ethanoyl chloride 

will turn damp (blue) litmus paper red. Reaction: CH3COCl + H2O → CH3COOH + HCl  

CH3COCH3 is propanone. Propanone will not react with any of the reagents. 

 

(2011:3) 

(b)  (iii)  Damp red litmus will turn blue in the presence of the amine but no change with the amide 

(or clearly indicate solution / add water / aqueous). OR Universal indicator. OR Add Cu2+(aq) 

the amine will form a deep blue solution and no reaction with the amide. 

(2010:3) 

(b) (i) Amine will turn red litmus blue since it is a base – amide, no reaction OR amide is a solid and 

amine a liquid. Will turn universal indicator blue. Add Cu2+ , a deep blue solution will form 

with the amine.  

(ii) Add water; the butanoyl chloride fumes vigorously. Pentanone will not react – dissolves in 

water. Reaction with NH3, butanoyl chloride will produce white fumes. 

(2009:2) 

(c) The amine will turn red litmus blue. On addition of acidified permanganate solution, the propanoyl 

chloride will react violently and the pentanal will react to decolourise the solution.  

4-chlorobutanoic acid will not react.  * propanoyl chloride would also make visible fumes (of HCl) 

with the damp litmus. 

 

(2008:3) 

(d) (ii)  Propanoic acid can be identified as it turns damp blue litmus paper red or produces a gas 

with a metal carbonate or bicarbonate. Neither propan-1-ol nor propanal change the colour 

of litmus paper or react with the carbonate or bicarbonate. Propanal will form a brick-red 

ppt with Benedict’s or Fehling solutions or a silver mirror with Tollens’ reagent, but propan-

1-ol will not. OR use acidified dichromate or acidified permanganate which will not react 

with the acid but will oxidise both the alcohol and aldehyde and turn the orange Cr2O7
2- 

green or purple MnO4
- to colourless. OR In reverse identify aldehyde first (as above) then use 

litmus or Cr2O7
2-/H+ or MnO4

- /H+ to identify acid or alcohol respectively. 
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(2007:4) 

(b) 1.  Add bromine water  

•  Violent reaction – acid chloride.  

•  Decolourises instantly – hex-1-ene.  

•  The hex-1-ene is insoluble and forms 2 layers.  

 2.  Add Cr2O7
2– / H+ if substance soluble.  

  •  Ethanol will change the dichromate from orange to green.  

  •  Methyl propanol will not react. 

 

(2006:3) 

(b) (i)  Only the propanal will react with Tollens’, Fehling’s or Benedict’s reagents. The aldehyde 

reduces Tollens’ reagent producing a silver mirror on the side of the test tube (on warming); 

reduces Benedict’s solution, colour change blue to brick-red ppt; (similar for Fehling’s). 

There is no reaction with the butan-2-ol. 

 (ii)  Only the butanoyl chloride will form a solution and react with water to form an acidic 

solution, which can be tested with blue litmus paper, which turns red. The haloalkane is 

insoluble in water and does not change the colour of blue litmus paper. 

(2004:3) 

(a) Only the propanal will react with Tollens’, Fehling’s or Benedict’s. The aldehyde reduces Tollens’ 

reagent producing a silver mirror on the side of the test tube (on warming); reduces Benedict’s 

solution, colour change blue to brick-red ppt; (similar for Fehling’s).  

(b) The amine CH3CH2NH2 is a weak base, it will dissolve in water to give a basic solution, the amide 

forms a neutral solution when dissolved in water e.g. litmus solution changes colour from red to 

blue when placed in an alkaline solution. / amines form deep blue colored complex ions with 

copper(II), amides do not. 


