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What is the difference between strong and weak acids?
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Reaction of bases
1- Neutralisation reactions 
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Bases:

« Base is a chemical substance that increases the concentration of (OH-)
hydroxide ion when dissolved in water .

(Proton acceptor )
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Properties of acids: (HA)

o

Ll ol

Sour taste

Change the color of blue litmus paper into red.
Most of them are corrosive.

Their pH is lower than 7 .

Most acids are soluble in water (dissolve in water forming a
colorless solution (give positive ion H* and negative ion)

Conducts electricity when it dissociates (ionized)
when aqueous form (free moving ions) that carry current.

Neutralise bases to give salts.
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Bases

« Base is a chemical substance that increases the concentration of (OH")
hydroxide ion when dissolved in water .

(Proton acceptor )

« Properties of Bases:

Bitter taste

Change the color of red litmus paper into blue.
Their pH is higher than 7 .

Some bases dissolve in water called Alkaline.
Neutralize an acid to give salts.

Conducts electricity when it dissociates (ionized)
when aqueous form (free moving ions) that carry current.
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Acids classified according to source:

Mineral Acids Organic Acids
Hydrochiorc acid HCI Methanoic acid HCOOH
Hydrofluoric acid HF Ethanoic acid CH,COOH (acetic acidivinegar)
Hydrobromic acid HBr Propanolc acid CH,CH,COOH
Hydrolodic acid  Hi Benzoic acid C,H,CO0H
Niricacid  HNO,

Sulfuricacid  H,S0,
Phosphoricacid H,P0,

Carbonicacid ~ H,CO;
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Acids classified according to strength:

Strong acids

« completely ionized (dissociate)

« represented by one arrow
* HCI, HBr, HI, H,SO,

+ Complete ionization when dissolved in water

* HCliag) > Hiioq) +Cligq)

* HNO.

3(60)

) ™ Hq +NOy-

(aa)

Weak Acid

« Weak acids partially ionized
(dissociate)

« represented by 2 arrows

= L
*HFg = Hag +Fq)

= . .
* HCOOH o) T= H'(yq +HCOO g




image11.gif
Strong acids completely dissociate in water.

Add acid to water!!

HCL _— H+ and CI-
100% ionization
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Weak acids DO NOT completely dissociate in water.

Add acid to water!!

HAc —————» H+and Acand HAc

HAc = acetic acid = H-O-l-cH,  Partial ionization
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STRONG ACIDS
VERSUS

WEAK ACIDS

Weak acids are
molecules that partially
dissociate into ions in

Strong acids are
molecules that completely
dissociate into their ions

when it is in water aqueous solution

PH of a strong acid
solution is very low

PH of a weak acid
solution is about 3-5

Acid dissociation
constant is a lower

Acid dissociation
constant is a higher

value value

Do not release all H+
ions

Release all the H+ ions
to the solution

Visitwwwpediaa.com
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Plan an investigation to distinguish between
strong acid (HCl) and weak acid (HF)

1. Test the electrical conductivity
Strong acids are good conductors because they completely ionized,
while weak acids are poor conductors, they partially ionized
Procedure:
a) Take a known volume and concentration of HCl in a beaker .
b) Measure the current passing through the cell or record the brightness

of a bulb.
c) Repeat the same experiment using the weak acid HF.
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2. Using universal indicator (special indicator) that gives a specific color
at a specific pH

1 2 34 5 6 78 91011 121389

S g e s
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3. Measure the rate of a reaction
Strong acid has a faster rate, more bubbles will be produced
weak acid has a slower rate, less bubbles will be produced

Mg, + 2HCOOH q)5(HCOO);Mg o) + Haggy

Mg+ 2HClag —> MeClgg + Hig
Magnesum  Hydrochloric  Magnesium  Hydrogen
acid chloride gas
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Classifying acids according to the number of H+ donated

* Monoprotic Acid « Diprotic acid « Triprotic acid
“HASH' +A" HA > 2H + A" HA > 3H +A"
* HCl, HBr, HF, * H,S0, H,CO; H;PO,

HCOOH, HNO,

= o . HyPO, > 3H*+PO>
HCl S He+ H,C0; = 2H"+CO;? e “

HBr > H' +Br H,S0, = 2H* + 50,2
HNO, > H* + NO,~
HE = H'+F

HCOOH == H* + HCOO"
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Reactions of Acids
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Acid + metal oxide

Acid + metal hydrogen
carbonate

Acidic oxide + base

I

Salt + H,0

Salt + H,0 + CO,

Salt + H,0




image20.png
1)Reaction of acids with metals

(Displacement reactions)

« Metal +acid_ salt + hydrogen

*M+HA _ MA+H,

The metals which are above the H *

in the reactivity series can react with acid by
displacing the H from the acid.

Examples:

* Mgy + 2HNO55q) > ME(NOs)y(aq) + Hagg)

* 2l +6HF ) > 2AIF () +3Hy)

potassium most reactive K

sodium
calcium
magnesium
aluminium
carbon
zinc

iron

tin

lead
hydrogen
copper
silver

old

plat

Na
ca
Mg
A
c
zn
Fo
sn
Pb
H
@

Ag
Au

um  least reactive Pt
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2) Neutralization Reactions

a)Reactions of acid with metal oxide

«MO+HA > MA + H,0

Examples:
« Word equation: Sodium oxide+ hydrochloric acid sodium chloride + water

« Symbol equation: Na,0, +2HCl,q) > 2NaCl,q, +H,0 )

* MgOy,) +2HNO; (55 -> Mg(NO; )y +H,0 )
* AL, +6HCl,g > 2AICly, +3H,0
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b) Reactions of acid with metal hydroxide

*MOH + HA > MA + H,0

Examples:

* NaOH,) +HCl;,q > NaClq) +H,0

* Ca(OH)y(sq) +2HNO; 5 >Ca(NO3)yoq) +2H,0

« Word equation: aluminum hydroxide + methanoic acid aluminum methanoate + water
« Symbol equation: Al (OH); +3HCOOH,,,) = (HCOO) ; Al +3H,0
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c) Reactions of acid with metal carbonate

*MCO; + HA - MA + H,0 + CO,

- Examples:

« lithium carbonate + hydrochloric acid -> lithium chloride +water+ carbon dioxide
* LipCO3+2HCl(3q) > 2LiClizq) +H,0 () +COs

* MgCOs(5) +2HNO; (3q) > Mg(NO3)agag +Hz0 () +COzfg)

* Fey(COs)s(s) +6HCl (2q) > 2FeCl3 oq) +3H,0 () +3C0y)
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Bases classified according to their solubility in water

Soluble (Alkali) insoluble

soluble in water, (not soluble in
water)

gives aqueous ions wh
dissolved in water(OH-). lize acids
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Alkali Bases (insoluble)

NaOH KOH Cu (OH), Mg (OH),
1,0 K0 Cu0 Mgo
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Sodium Hydroxide
Soaps

Calcium Hydroxide
Cement

Sodium Carbonate
Detergents

Bases used in
Labs

Sodium Fluoride
Toothpaste

Ammonia
Fertilizers
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Alkali classified according to strength:

« Strong

Completely ionizes when
dissolved in water

* KOHizq > K'(aq) + OH (sq)
* NaOH ;) > Na‘(,q) + OH )
* Good conductor

* Violet color with universal
indicator

* Weak

Partially ionizes when dissolved in
water

* Mg(OH)yoq) = MgZ(oq+ 20H )
* NH;OHiag) 5= NH,’(oq) + OHog)

* Poor conductor

* Blue color with universal indicator
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*NHyq* HClpg = NH,Clig)

*NHi(oq+ HySO40q > (NH.),S0, oq)

*NaOH,,) + HNOy(, > NaNOj 4+ H,0(
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2) Reaction of ammonium salts with Bases using heat

*NH,Clig+KOH % KClq , NH,OH,o)

NH,OH > ( NH; + H,0)

(s) (aq) +

*(NH;),S04¢) +2 NaOH (5 4. Na,50,(aq)+ 2NHy) + 2H,0,
* Ammonium sulfate + sodium hydroxide - sodium sulfate +ammonia + water

we can test for ammonia using a litmus paper
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pH Scale and Indicators

* pH scale is a scale that range from 0-14
« it indicates
1. Ifthe solution is acidic or basic
2. The power of the acidity and basicity(how strong or weak a solution is)
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Indicators:

* Indicator is a chemical compound that gives a specific color in acidic or basic
solution.
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Indicators and their colours in acid and alkaline solution.

Indicator Colour in acid Colour in alkaline
solution solution

Blue litmus Red Blue

Methyl orange Pink Yellow

Methyl red Red Yellow

Phenolphthalein Colourless Pink

Red litmus Red Blue
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Worksheet

Name: text Subject: text
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Acids:

* Acid is a chemical substance that increases the concentration of (H*) when
dissolved in water .

(Proton donor) : substance that release hydrogen ion (H*).
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