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Topic AlkanoicAcids

InstructionalObjectives:Attheendofthelesson,studentsshouldbeableto:

(a)definealkanoicacids;

(b)establishthenomenclatureofthealkanoicacids;

(c)drawthestructuresofsomesimplecarboxylicacids;

(d)identifythesourcesofcarboxylicacids.

Content

ALKANOICACIDSorCARBOXYLICACIDS.

TheyhavethegeneralmolecularformulaC(n-1)H2(n-1)+1COOHandfunctionalgroup

–COOH(carboxylicgroup).Theacidsarenamedafteralkenesbasedonthenumberof

carbonatomsbuteachnameendswith–oicacid.
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Someorganicacidhavemorethanonecarboxylicgroup.e.g
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Sourcesoforganicacids

Acid Source



Methanoicacid Stingingnettlesandanti

stings

Ethanoicacid Vinegar

Ascorbicacid Citrusfruits

Lacticacid Milk

Palmiticacid Palm oil

Oleicacid Peanutandoliveoil

Stearicacid Animalfat

Linoleicacid Vegetableoil

Citricacid Lemonsandoranges

Evaluation Teacherasksstudentsthefollowingquestions:

(a)Definecarboxylicacids

(b)Drawthestructuresof(i)ethanoicacid (ii)2-chloropropanoicacid

Conclusion:Teachergivesaconcisenotetostudents,markssame.
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InstructionalObjectives:Attheendofthelesson,studentsshouldbeableto:

(a)explainthepreparationofethanoicacid;

(b)statethepropertiesofethanoicacid;



(c)mentiontheusesofethanoicacid.

Content

Preparationsofethanoicacid

(a)Oxidationbyatmosphericoxygen:whenethanolisexposedtotheatmosphere,it

isoxidisedbyatmosphericoxygentoform ethanoicacid.

CH3CH2OH +O2 CH3COOH +H2O

Ethanol ethanoicacid

(b)Laboratorypreparationofethanoicacid:ethanolcanbeoxidisedbyusing

oxidisingagentsuchasacidifiedKMnO4oracidifiedK2Cr2O7toform ethanoic

acid.

acidifiedKMnO4

C2H5OH(l) CH3COOH(l) +H2O(l)

Ethanol ethanoicacid

Physicalpropertiesofethanoicacid

1.Ethanoicacidisacolourlessliquidwithapungentsmell.Belowroom

temperature,itsolidifiesintoslates,henceitiscalledglacialaceticacid.

Methanoicacidisalsoacolourlessliquidatroom temperature.Allotheracids

areinsolidform atroom temperatureandtheyarecalledfattyacidsbecause

theyarefoundmostlyinfatsandoils.

2.Ethanoicacidmeltsat16.6oCandboilsat118oC.Allalkanoicacidshavehigh

boilingandmeltingpointsbecauseofthepresenceofhydrogenbond.

3.Ethanoicacidissolubleinwater.Allorganicacidsareweakacids,theyionise

partiallyinwater.Adynamicequilibrium issetupwhentheyioniseinwater.The

solutioncontainsexcessH+ionsoverOH-ions,sothesolutionisweaklyacidic.

Ethanoicacid+water ethanoateions+hydrogenions

CH3COOH(aq) +H2O(l) CH3COO-
(aq) +H+

(aq)

4.Solubilityandacidityofalkanoicacidsdecreasewithincreaseinthenumberof

carbonatoms.

ChemicalpropertiesofethanoicacidOrganicacidsundergoallthereactionsthat



inorganicacidsundergo.

1.Neutralisationreaction:organicacidswillneutralisebasestoform saltsand

water.e.g.ethanoicacidwillneutralisesodium hydroxidetoform sodium

ethanoateandwater.

CH3COOH(aq) +NaOH(aq) CH3COONa(aq) +H2O(l)

2.Reactionwithelectropositivemetals.e.g.metalssuchasNa,K,Caetcreactwith

ethanoicacidtoliberatehydrogengas.

2CH3COOH(aq) +2Na(s) 2CH3COONa(aq) +H2(g)

3.Reactionwithcarbonatesandhydrogencarbonates:ethanoicacidreactswith

carbonatesandhydrogencarbonatestoliberatecarbon(IV)oxide.

2CH3COOH(aq) +Na2CO3(s) 2CH3COONa(aq) +H2O(l) +CO2(g)

4.Ethanoicacidwillturnbluelitmuspapertored.

5.Esterification:ethanoicacidwillreactinequimolaramountwithethanolto

produceethylethanoatewhichisanester.

ConcH2SO4

C2H5OH(l) +CH3COOH(aq) CH3COOC2H5(l) +H2O(l)

Ethanol ethanoicacid heat ethylethanoate

Usesofethanoicacid

1.Itisusedasorganicsolvent.

2.Ethanoicasisusedinform ofvinegarinfoodanddrinkindustriesas

preservativesandflavourings.

3.Itisusedincoagulatingrubberlatex.

4.Itisusedinmakingethylethanoatethatisusedinperfumery.

5.Itisusedinmakingethenylethanoate(vinylacetate)thatisusedinmakingvinyl

resins.

6.Celluloseethanoateoracetateisusedforpackaging,usedinvanishes,infilter

tipsofcigarettes,syntheticfibressuchasrayonandartificialsilk.

7.Itisusedinmakingacetylsalicylicacidi.e.aspirin

Evaluation Teacherasksstudentsthefollowingquestions:



(a)Describeonemethodofpreparingethanoicacidinthelaboratory

(b)(i)Writeanequationshowingthereactionofethanoicacidwith

ethanol(ii)Whatnameisgiventothereactionin(i)?

(c)Statethreeusesofethanoicacid

Conclusion:Teachergivesaconcisenotetostudents,markssame.

Assignment:(i)Whatareesters?Explainthechemicalpropertiesofesters.


