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One of the most important chemical properties of oeilad (-J o 81y
water isits ability toactas s 5,5 » <Ll L3S

either a Bronsted-Lowry acid or a Bronsted-Lowry . . . . "‘ 2o bl fanll
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acid, it acts as a proton acceptor; in the presence of a 3 S B (f) 05

base, it acts as a proton (e
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In fact, one water molecule can donate aproton . ... . .

to another water molecule. V' :s# ossr ax o
e

We call this process the autoionization of water:
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Q.1 . Write the simple dissociation (ionization) reaction (omitting water) for each of the

following acids.

. hydrochloric acid ( HCI )

. acetic acid ( HC;H;0,)
. the ammonium ion (NH;*)

. the anilinium ion (CeHsNH;")

Q.2 Calculate [H* ] or [OH" ] as required for each of the following solutions at 25 °C,
and state whether the solution is neutral, acidic, or basic

a. 1.0 x10°° M OH-
b. 1.0x107 MOH-

c. 10.0 M H*

Q.3 At 60 °C, the value of Kwis 1 x 10713
Calculate [H* ] and [OH~ ] in a neutral solution at 60 °C
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Kw= [H*] x[OH™]
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Answer : Answer : Q 2
- HOlge——— H* +CI Q 1 a [H]=10x10° ( SEJghsd)) basic( [H] <[OH])

. HC;H3;0; =——— H* + C,H30,”
b. [H] = 10x107 ( ek Jgisdl) meutral ( [H*] =[OH'])

. NHa+ ' H* + NHs3
. [OH]=1.0%207%5( & I)acidic ( [H*] >[OH
. C(:,HsNH3+ <:’ H* + CGHsNHz ¢ [ ] ox ( U‘md}h'd )aCI ¢ ( [ ] [ ])
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e Solve for pH. Indicate weather the solution is acidic or basic:
a. [H']=3.2x10*M pH =

b. [H*]=7.95x10° M

c. [H']1=4.0x10"° M pH =
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14.4 --------- > Calculating the pH of Strong Acid Solutions

e Strong acids and bases are strong electrolytes, existing in aqueous solution as
ions.
Sl Jia la Jslaa Jala Bagaga , 4yl il g sl 0 3 e A ARl a0 gl g Ay gll) (agand)
e Strong Acids:
— The most common strong acids include six monoprotic acids (HCI, HBr, HlI,
HNO3, HCIO3, and HCIO, ), and one diprotic acid (H,SO4 ).

- Strong acids completely dissociate (100%) in aqueous solution:
) Jolaal) A (100% ) sy JalSIl SlSitiy 4, 8l (a ganl) oo Al il g

HNO3(aq) + H,O(!) > ll_;(ﬁ(m]) + NO; (aq) (complete ionization)

HNO;(aq) > H"(aq) + NO; (aq)
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5 jlias A5 S8 () ‘e
e Asolution is prepared by adding 50.0 mL of 0.050 M HBr to 150.0 mL of 0.10 M

HI . Calculate the concentrations of all species in this solution. HBr and HI are
both considered strong acids.
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V=50.0ml =0.050L

V =150.0ml =0.150L
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Molarity J) A M J) 4l i &l a ¥

moles of solute

Molarity = —; :
liters of soln

ORI b J3A (a3 ) quay
Mole HBr = 0.050 x 0.050
Mole HBr = 0.0025

HI B Jsal) ) Sa g

Mole HI = 0.10 x 0.150

Mole HI = 0.015
Mole HBr = 0.0025
Mole HI = 0.015
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Volume total J) <) 3 mole total <) a3V b

mole total = Mole HBr + Mole HI
volume total = Vuer + Vhi
‘a.@_.uaa\

mole total = 0.0025 + 0.015
mole total = 0.0175 mole

volume total J) )
volume total = 0.050 + 0.150
volume total = 0.2
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Ve

Molarity = __0.0175
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Percent lonization (Dissociation) : ( <S&il) s )

lonization = H* S5 x100 %
AN 38 i

lonization = _[H*] 35 x100 %
[ HA Jinitial
concentration ionized

Percent ionization = —— - < 100%
original concentration

+
L [H"] .
Percent ionization = ——— X 100%

[HA]
ibsa Gl i JUiad) A g

For example, a 0.035 M solution of HNO, contains 3.7 X 107> M H"(aq) and its per-
cent ionization is

n

p o [H Juqullllmum 37 X 107°M

ercent ionization = ———— X 100% = ——— X X 100% = 11%
lHN(-)_‘]nntul 0.035 M

e Strong Bases: ( 4:sill a=all )

The most common strong bases are the ionic hydroxides of the alkali metals,
such as NaOH, Ca(OH);, and AI(OH)s .
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