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BUFFERS

In acidic buffers, the weak acid forms an equilibrium mixtwre, eg. CHCOO0H = CHOO0 + H*, Adding CHyCOO" pushes the position of equilibrium left, leaving large
amounts of both CHYCOOH and CHyO000r, The buffer will not work if either of these begins to run out,

HOW BUFFER SOLUTIONS WORK

Wacidis added, the concentration of H* lons increases and the position of equilibrium moves left. reducing the concentration of H wery close 1o its ariginal level.
ifhaze iz added, the concentration of H* lons decreases and the equilibsium moves right, increasing the concentration of H* jons very chose to its onginal fevel,

In basic buffers, the weak base forms an equilibrium miture, £.g. NBG + H* = NH. Adding MHL® pushes the pesition of equilibrium left, leaving large ameants of both MH;
and HHL*, The buffier will not work if either of these begins to run out.

ifacid is added, the cancentration af H' ians increases and the position of equilibriem mowves right, reducing the concentration of H® very cloge to its original level.

If base is added, the concentration of H* ions decreases and the equillbrium moves left, Increasing the concentration of H* jons very close 1o its oniginal level,

CALCULATING THE PH OF ACIDIC BUFFER SOLUTIONS

The concentration of H* ions in a buffer solution is calculated ke this: [H” ] =K% focel

fconjugala bose]
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of the acld must be undisseciated for the buffer to wark

What is tha pH of 2 buffer made from aciding 0.0085 mol of sodium banzoate to 100 cm?® of a 0050 mel dm™ sclution of benzokc acid? Ko for benzoic

acid= 4.4 x 1075 mol dmn =2

EXAM TIP
The pH of a buffer should be close to the
pk,; of whichever acid It is made from.
Calculate the pk, to chedk your andwer

[conugate bose]= ﬁuynmﬂuun.n_mm ol g™

Ld = 5 _Uumh_.r -5 -3 - SN
[H]=6.4%10°*x ====3.8%10"* mol dm™ end so pH=-log (3.8%10°) =4.42

What is the pH of 3 buffer made from adding 50 cm? of a 0,58 mel dr™ solution of sedium hydraxide to 200 cm? of 2 0.250 mol dm™ solution of
ethanoic acid? Ke for ethansic acid = 1.8 » 1078 mol dm2

50 o, . 200
el *(,50=0.025 Males of ocid odded = 100

The NaOH reacts with the acid ina 1:1 ratic to make the conjugate bage: NaOH + CH,CO0H — CHO00" Na® + H:0

Meoies of NoOH added = %0.25=0.050 Total volume =0.050 +0.200=0.250 dm"

This reans the aumber of moles of canjugate base = the nurmiber of moles of NaOH, and the nurnber of moles of acid is reduced by this same number.

0.050-0.025) mal 0.025 mol
[ocid]= Lua._ﬁn mal dm fconjugate base]= |_.:ouun: 00 mal dm™ EXAM TIP
0.250 dm 0250 dm When _HE = conjugate base]
.1 the pH of the buffer will be
[H']=1.8= a_uxw : %L 810 mol dm™ and so pH=-log ( 1.8x10) =4.74 idantical to the pH, of the acid.

What ratio of [RCOOH] to [HEOG] is needed 1o make a methanclc acid buffer with a pH of 3.507 Ko for methaneic acid = 1.8 « 10+ mol dm2

{"]=10"=10%%=3.2210" mal dm™
_”Tw 0 o 322107 ma EXAM TIP
When you have more acid than conjugate base, the pH of the
buffer 5 less than the pk, of the acid. With more conjugate

base than acid, the pH will be greater than the pk, of the acid,
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You need a ratio of [HOOOM] to [HCOO ] of 1.8: %
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DEFINITION Ee—

‘A buffer minimises changes in pH if a small amount
ofacid or base s added to It orifit s diuted By
‘addition of a small amount of water.

MAKING A BUFFER SOLUTION

APPLICATION OF A BUFFER:
CONTROLLING BLOOD PH

Cur Blood must remain very close to pH 7,40 for our bodies to remain
healthy. A change in blood pH by as ttle as 0.5 units can be {atal.

The main way In which blood pH is controlled i through the carbanic
acid=hydrogencarbancte buffer.

When carbon diexide dissolves in blood plasma it forms a weak acid called
carbonic ackd; COs + HiO = HaC Oy

Carbonic acld forms an equilibrium mixture with the conjugate base, the
hydrogencarbonate lon: HzCOs 2 H* + HCOx

IFH* lons enter the bloodstream, the pH s prevented frorn falling below
735 Mleading to & condition called acidosis) because the excess H* ians
react with HEOy, ferming HaCO0.

If a basic substance enters the bloodstream and removes H* ions, the pHis
prevented from rising above 7.45 (leading to a condition called alkalosis)
because HC0, dissadiates into H* and HOOy™, replacing the lost H® lons.

Bload pH rises ([H°] falls)

Equilibrium maves faht #
[H*]increases, pH restored Many things can -~
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