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>> Ready for Anything

WELCOME BACK TO
VIRTUAL CLASSES!

-

FWEAREALWAYSTOGETHER




VWhen you wish good

for others, good things

come back to you.
This 1s the

LAW OF NATURE.



WARM WELCOME

LCOME TO ALL THE STUDENTS
SSES. THIS IS D.CHARLES
SECTION (BOYS).WE ARE

ES OF THE CLASS ROOM:1)BE ON TIME
LL YOUR CLASSES.2)RESPECT ALL
ICIPANTS OF THE CLASS.3)DO NOT
CREATE ANY DISTURBANCES .4) RAISE YOUR
HAND IF YOU HAVE ANY QUESTION.5)GIVE
RESPECT TO YOUR TEACHER.
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POINTS TO PONDER:




_ESSON OBJECTIVE:

OF THIS PART OF
TS BE ABLE TO:

ATION OF WATER.
HE IMPORTANCE OF

A

W

ol

pHscale? Write its importance ?
dicators? why they are used?
1 Define sa

lts? How they formed?

= What is meant by neutralization?



CHARACTERISTICS:

Characteristics of Acids & Bases
Acids - Bases |

“Produce MO Chydronium “Produce OH (hydroxide

ion) in wates N m axter
*TRSIEE SOUr 5
Thay st'n_g or burn on contact IR0 D Ner
SRescl wilh aclive metals 1o oF :

foem hydrogen oG Bt

« Tum Dlue Iitrmus paper ponk Tums pink Itmus paper blue




Properties of Acids and Bases

uume sour i, m bitter
do nm foe»l sllpp«y 1ee| sﬂppofy
1 HP“ <1 pH > 7
relpase hydrogen (H') lons | reloase hyﬁmxtdo (OH)
I aqueous sohAion | 10N8 In BGUeOUS solution
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conodo melals do not conodo metals
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mcl with metals to do not react with metals to
produce 8 compound and | produce a compound and

| hydrogen gas nydrogen gas
| turn litmus red/pink turn fitmus blue
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Acidic/Basic Characteristics

« Tend 1o have a tangy or sour 1asha
« A substance thatl produces hydrogen ans in soluton, HY [aq)

« Actually produces a hydronum an , HOF bl the H- is used
bo simpily the reachion equation,

« Tend i have a bitter tasie and a slippery eal

« Teermn alkadl used lor base thal & solubls in wakar with tha
soiution gakd @ ba slkaing,

« A sunstance that produces hvdroxida ions in solution, OH-
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Arrhenius Definition of

" * Acids - Substances that produce hydrogen
lons, H* when dissolved in water

HCIl - H* + CI

» Bases - Substances that produce
hydroxide ions, OH" when dissolved
In water

NaOH - Na* + OH-




Arrhenius theory of bases

= Arrhenius defined a base as:

A substance that dissociates in water to
produce OH- ions.

= For example: when NaOH is added to water:
NaOH - Na* + OH-

= In general:
XOH

= X+ 4+ Ok




The Arrhenius Theory
of Acids and Bases
‘ ® Acids are substances which produce hydrogen ions H,

in solution.

1 * Bases are substances which produce hydroxide ions OH-

in solution.

® Neutralization happens because hydrogen ions and

hydroxide ions react to produce water.




Arrhenius Acids & Bases

~ Arsrhenius Acids = Arthenivs SBases

0 Donote H* 10 the sobustion 0 Donate OH fo the
solution

"o
3 HNO) * H® + N03'

"0
= NaOH e Nc' + OH

o 2 -0 0

MOl "0 HOT
Hyzrogen chicode Wete Hycrenium on Chlcnck en




Common Acids

Chemical Name Formula Uses Strength

Nitric Acid HNO; explosive, fertilizer, dye, glue Strong

explosive, fertilizer, dye, glue,

Sulfuric Acid H,SO, P, Strong

Hydrochloric Acid HCI el §le.an1ng, s ey BIE Strong
refining, stomach acid

Phosphoric Acid H3PO, fertilizer, plastics & rubber, Moderate
food preservation

Acetic Acid HC,H;0, plastics &. mbbe.r Lo Weak
preservation, Vinegar

Hydrofluoric Acid HF metal cleaning, glass etching Weak

Carbonic Acid H,CO; soda water Weak

Boric Acid H;BO; eye wash Weak
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Acetic Acid

Acetylsalicyclic Acid

Ascorbic Acid

Carbonic Acid

Hydrochloric Acid

Phosphoric Acid

Sulfuric Acid

Nitric Acid

Food Prep and Preservation

Pain Reliever, Fever reducer

Antioxidant, Vitamin

Carbonated Drinks

Digestion as gastric juice

Makes detergents, fertilizers,

and soft drinks

Car batteries, fertilizers

Makes fertilizers

When in solution with water
it is known as vinegar

Known as aspirin
Called Vitamin C

Involved in cave, stalactite,
and stalagmite formation
and acid rain

Commonly called Mariatic
Acid

Sour but pleasant taste,
detergents containing
phosphates polute water

Dehydrating agent, causes
burns by removing water
from cells

Colorless, but yellow when
exposed to light



|Name  |Formula |Uses |

F
Sodmum NaOH Used m dram and oven cleaners
Hydroxide and soap makmg.
(Caustic Soda)

Ammonia 3 Household cleaners, fertilizers and
explosives.

Calcium ‘a(OH), Found m cement and mortar and mn

Hydroxide garden lime to adjust soil pH.

Magnesmm OH), |Key mgredient m some antacids.

Hydroxide

Sodmm Na,CO; Used m manufacture of washing

Carbonate powder and glass.




e 2 Examples of some common

bases

Common Name Formula Source or use
Sodium hydroxide NaOH Drain cleaner
Potassium hydroxide KOH Soap, cosmetics

Aluminum hydroxide Al(OH), Antacids
Ammonium NH,OH Window cleaner.
hydroxide




50INTS TO PONDER:




A water molecule that loses a hydrogen ion

becomes a negatively charged hydroxide ion OH-
A water molecule that gains a hydrogen ion

becomes a positively charged hydronium ionH,0*

' OO"__‘+9

Water Viater HMydroxide  Hydronium
ion ion

ionizati — he reaction in which

water malecules praduce ions.




2H,0 H,O* OH-"

@Q =3




Self-lonization of Water

Two water molecules produce a hydronium ion
& a hydroxide ion by the transfer of a proton.

H,0 (I) +Hy0 () > Hz0%(aq) + OH" (aq)

In pure water, every time
you make one H;O"

you get one OH-

That is, [H;0*] = [OHT]




ONIZATION /Kw:

Self-lonization Of Water

= Even the purest of water conducts electricity. This
iIs due to the fact that water self-ionizes, thatis, it
creates a small amount of H;3O*" and OH-.

Hzo s 5 H20 D H30+ + OH-
Kw = [H307][OH]

- K, -ion product of water
Kyw=1.0x 107" at 25 °C

- This equilibrium constant is very important because
it applies to all agueous solutions - acids, bases,
salts, and non-electrolytes - not just to pure water.

www Sliderbase com



POINTS TO PONDER:

STANT .

i o + “Dissociate” mms to separate or disconnect from
Self-ionization constant of water

o= 40 OK 9 '@ @‘) @

n:wa&r Hydmmum Hydroxlde
o 2z el Ly ion (H30+} ion (OH")



Autoionization of Water

The auto-ionization of water is described by the
equation:

H,O () +H,0 ()= H,0*(aq) + OH-(aq)
The equilibrium constant for this reaction is given by:

_[H30"J[OH"] _[H307"][OH"]
[H20][H20] [Ho0]2

K[H201° = [H30"][OH™]

K, = K[H,O]?2 = 10" This equilibrium lies very much
to the left i.e. mostly water. For pure water [OH] =
[H]=1x10" M




lonic Product of water, K,
HOp ——— H¥aq+ OHy

Ko = _[B*][OH]
[H20]

Since [H,O] is effectively constant and in
large excess

Ko = [HYICH] molednt*



lonic Product of water, K,

At 298K the value of K is 1 x 10" mol*dm

K., = [HY][OH] molFdm*®

In pure water [H*] = [QOH]

S0 K, = [H]  Hence [H] = vk,
At 298K [H*] = -.,n'.[' w 101 = 1 x 107

S0 at 2859K the pH of pure walter is 7




TEKS 10I: Define pH and use the hydrogen or hydroxide ion concentrations to calculate the pH of a
~ solution.

How is pH defined?

« The pH of a solution is the negative logarithm of the hydrogen-ion
concentration. The pH may be represented mathematically, using the
following equation:

pH = —log[H~]
In pure water or a neutral solution, [H*]=1 x 10-’"M, and the pH is 7.
pH = —log(1 x 10-7)
= —(log 1 x log 10-7)
=—(0.0+ (-7.0))
=7.0

» |fthe [H*] of a solutionis greaterthan 1 x 10-"M, the pH is less than 7.0.
If the [H*] of the solutionis less than 1 x 10-"M, the pH is greater than
y (|
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Ph definition:

The definition of pk Is the negative logarithm of
the hydrogen ion (He) activity in 2 given
solution,

+ The range of the ph scale i from 0o 14,

o = -log al’

For O, 2 H',, + OH

(a)
= [H] = [OH]
H] x [OH]= 1x10% = [1x107] x[1x107]
[H] of wateris at 25°C is 1 x 107 molllire
Replacing [H* ] with pH to indicate acidity of solutions
pH 7 replaces [H* ] of 1 x 107 mollitre

Where pH = -Log,, [H']



IMPORTANCE OF Kw:

The Importance of K,

* [t is important to recognize the meaning of Kw. In any aqueous
solution at 25°C, no matter what the solution contains...

the product of [H*(aq)] and [OH (aqg)]
must always equal 1.0 x 10+

* There are three possible situations:
1. InaNEUTRAL solution [H+] = [OH]
2. Inan ACIDIC solution [H+] > [OH]
3. InaBASIC solution [H+] < [OH]

In each case at 25°C, [H+(aq)] [OH-(aq)] = 1.0 x 1024




COINT O PONDER:




POINTS TO PONDER:

Home remedies for Acidity / Heartburn

Apple cider
vinegar

Basl|
Banana



OINTS TO PONDER:
Which Foods Are Acidic?

ePainAssist.com



POINTS TO PONDER:



POINTS TO PONDER:

Acidic Basic
Neutral
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Examples of pH Conditions:
pH 2 pH4 pH S pH7 pH 7.4 pH 10 pH 12
—
& ®
- tomato o h:,m? -
gastric uice puré 00 an household
Juices / hggzn water soap bleach
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POINTS TO PONDER:



“OINTS TO PONDER:




Acids, Bases, and Salts

Neutralization Reaction

i i | | | A
\]” H“ | 0 7| H HCag) + NaOH(ag) - H,0() + NaCllag
Total lonic Equation

PH 1 H'(ag) + Cl(aq) + Na*(aq) + OH-(aq) -

dmm M Hd d M ‘I hdm h‘ d H,0() + Na"ag) + Chag

. Netlonic Equ ation
yi

|



POINTS TO PONDER:

Aids, Bases and Salts

Examples of Salts

Table 1
Base (alkali) Acid Salt formed
Sodium hydroxide Hydrochloric acid Sodium chloride
Potassium hydroxide Hydrochloric acid Potassium chloride
Sodium hydroxide Sulphuric acid Sodium sulphate
Potassium hydroxide Sulphuric acid Potassium sulphate
Calcium hydroxide Nitric acid Calcium nitrate

Ammonia solution Nitric acid Ammonium nitrate



What type of reaction?
HCl + NaOH > H,O + NacCl

e A neutralization reaction is the reaction
between an acid and a base to produce a

salt plus water.

* A salt is any compound containing the
cation of a base and an anion from an
acid.

— NaOH (base) -- Na* cation
— HCL (acid) -- CIl- anion
— SALT -- Nacl

Episode 1103



1) SODIUM CHLORIDE NaCl

NaCl + HOH <=> NaOH + HCI

strong strong

base acid
ﬁ\q‘* +}N- + HOH <=> Ng* + OH + H* +\q-

HOH <=>| OH- | + H*

(neutral medium, pH=7)

In solution strong base and strong acid are
dissociated completely. The salt solution is neutral.
No hydrolysis.



Making salts

The salt produced by a neutralization reaction depends on
the acid and the alkali used.

Sodium chloride is produced by the reaction between
hydrochloric acid and sodium hydroxide.

~

-

sodium
chloride

sodium

hydrochloric
¥ hydroxide

: water
acid + wate

Which acid and which alkali would be needed to make the
salt potassium chloride?

r

8

hydrochloric
acid

potassium
hydroxide

potassium

chloride + water

\

@

11 ot4a7
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Na+

K+

COs?-

H20




Neutralization

During a neutralization reaction, an acid and a
base react to produce a salt and water. Salts
are ionic compounds consisting of an anion
from an acid and a cation from a base.

H,50, (00 + 2NaOH 4 = Na,50, 4 + 2H,0),

{aqg)




Neutralization
Acid-Base Neutralization
Acid + Base ---> a Salt + Water
H, SO, + 2NaOH ---> Na,SO, + 2H,0
lonic Egquations show the predominant reacting species.

+ -
H,, ¥ OH <= H20, + 13Kcalmol

Strength of Acids, the Equilibrium Constant:

+ .
HA e H+ + A- K = [H I[A ]
' (2q) [lPll\]

(2q)
A large K means a strong acid. It's highly ionized.

A Salt is a compound derived from the reaction
of an acid plus a base. Or from ions from
opposite sides of the periodic chart.



~ ACID SALT
= NaHCO3,NaHS04,Na2504,KHCO3,K2CO3.



‘ Today's Learning
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I need to improve on




) ANY ONE QUESTION:
XPLAIN SELF-IONIZATION OF WATER?
DERIVE THE Kw OF WATER?
AT IS pH ?WRITE THE IMPORTANCE OF

= DEFINE SALT?HOW IT IS PREPARED?
= DEFINE NEUTRALIZATION?



LOSURE OF THE LESSON:



19

K

Potassium
39.0883
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