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LESSON Plan
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Name : Judy W Vire
Subject : Chemistry 
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        Date
	Week 8 of term 2
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Topic :Chemistry of Aqueous solution 
Lesson number : 3


	[image: Learning outcomes]Learning outcomes
	· Define the ionic product of water, Kw
· Describe the equilibrium reaction for water and its ionic product, Kw shown by [H3O]+ [OH-] = Kw = 10-14
· Define pH of solution in relation to hydrogen ion concentration
· Calculate pH using the fomula: pH = -log[H+]

	[image: Topic]Introduction
	There’s no need for evidence. Science, Technology, Engineering and Math (STEM) has radically changed the world right-side up with discoveries and innovations that keep life going, people growing, and the times ever changing. Just look around you! Its magic manifests in the big and small, in the skies up above and in the veins deep inside you.
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	Catch phrase for the lesson
[image: Dissociation Constant and Autoionization of Water - Video & Lesson ...]
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Learners notes
	Summary
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[image: 14.2 pH and pOH – Chemistry]



	


	· The ionic product of water Kw by MaChemGuyhttps://www.youtube.com/watch?v=_tCfeqnWdoM
· Kw-Ionic product of water by Allery Chemistry - https://www.youtube.com/watch?v=Rh2wBBxOZq8

[bookmark: _GoBack]	

	

	1. Define the ionic product of water, Kw
2. Describe the equilibrium reaction for water and its ionic product
3. Define pH of solution in relation to hydrogen ion concentration
4. Calculate the pH of a solution with a hydronium ion concentration, [H3O+] of 0.0850 mol/L.
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Assignment
	

	
Assessment
	Written test after the completion of topic 
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	· https://portal.edukasyon.ph/blog/a-story-of-students-turned-scientists
· Boniface, S. (2004) Esa study Guide Level 2 Chemistry. Esa publication Ltd : New Zealand. 
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WEEKLY CHECKLIST For Parents: 

Term: 2      Week number 1   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature



	

	1
	
	
	
	

	

	2
	
	
	
	

	

	3
	
	
	
	

	

	4
	
	
	
	

	

	5
	
	
	
	

	

	6
	
	
	
	












Term: 2      Week number 2   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 3   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 4   Date…… to…… Month: …………
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	 Number of lessons
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	Parents comment 
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Term: 2      Week number 5   Date…… to…… Month: …………
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	 Number of lessons


	Days 
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	Parents comment 
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Term: 2      Week number 6   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 7   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 8   Date…… to…… Month: …………
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	 Number of lessons


	Days 
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	Parents comment 


	Signature
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Term: 2      Week number 9   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 10   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 11   Date…… to…… Month: …………
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	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 12   Date…… to…… Month: …………



	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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Term: 2      Week number 13   Date…… to…… Month: …………

	Subject

	 Number of lessons


	Days 


	Tick when activity is complete

	Parents comment 


	Signature
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image4.png
Chemistry
of Aqueous
Solutions

12CHE2.2

Upon successful
completion of this
sub-strand, students
are able to demonstrate
understanding of the
acids and bases using.
different models and
their strengis

12CHE 2.2.1.1 | Define acid and base using Arrhenius, Bronsted-Lowry and Lewis model.

12CHE2225 | Describe properties of acids and bases. 2
Describe reactions of acids aad bases (acids with metals metal carborates’

12CHE2226 | 1 ctal oxides; acids with bases), 2

12CHE222.7 ‘Write balanced equations for the reactions that occur in 12CHE2.2.2.6 2
above.

12CHE22.12 | Define the term conjugate acid and conjugate base. 1

12CHE22.13 | Identify conjugate acids and bases of weak acids and bases. 1
Determine strengths of an acids o base using universal indicator (Use HCL,

12CHE224.1 | HNO, H,SO,, CH,COOH, NaOH, Na,CO, NH,) and report on the process 4
and results

12CHE222.1 | Describe water as an amphoteric substance. 2

12CHE 2.2.1.4 | Define the ionic product of water, Kw. 1
Describe the equilibrium reaction for water and its sonic product, K,

12CHE 2.2.2.2 | shown by: 2
[H,0][OH] =Kw=10%

12CHE22.15 | Define pH of solution in relation to hydrogen ion concentration. 1

12CHE2223 | Calculate pH using the formula: pH = -log [H] 2

12CHE 2231 | Use pH + pOH = 14 to deduce pOH or pH. 3

12CHE 2.2.2.4 | Determine suitable indicators for certain acid-base reactions. 2

ICHE 2242 | Usethe pH scale o differentiate acidic,nevtral and basic pH ranges and B

report on process and resulfs.
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DETERMINING CONCERTRATICES

[Hz: O ] [OH] = Kw
[HzO0%] = 3x 10 M
Kw=1x 104

& study.com’
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image13.png
fonic product, K,,

I pure water, mostof the partices present are M0 molecues. However, there will alo

be'a few ioni

Double-headed arrows ==

‘are used since a dynamic
equilibrium exists between
‘water molecules and H,0*(ag)
and OFF(ag) ons.

From pH =~ \ong;m
the pH of pure wateris 7
~log1x107) =7 ™

(or dissociated) water molecules:

H,0(0) + HO() = H,0%ag) + Okrizg)
o HOM) — Hiag + Obrlag)

“The dissociation i only slight. At 25 °C, only about one.
water molecule per six hundred million will be disociated
For pure water, which is neutral:

[H,0%ag) = [OH{agll = 1 x 107 mol L ~
Experimental evidence shows that the product of the
“concentrations of HyO*(ag) for H(ag)} and Okiaq) has
constant value of 1 x 10°1% moF Lt 25 °C

. (Hy0ag)) x [OHFtagh = 1 x 10 mof L 2125 °C
“The product of the concentrations s called the dissociation constant or fonic product of

water, K,

e K= MOy OH-agil = 1 x 10742125 °C




image14.png
ion constant, K,,, can be used to calculate the concentration of hydronium for
ons in a solution i the concentation of hyckoxide ions i known, and vice versa

ing [H:0°] from K., and [OH']
ulte the [0} in solution with hychoxide concentraion {OFF] = 5 X 10 mol L
Ko = (07O =1 x 10714

Ko )
o e
o
substiuin
Sa10% #
~2x107 mol L

Note: Once the (H,0°] is calculated from K,
ssing PH_ = - log [H,0°].

H;071(OH], the pH can be found

expression K., = [H;0*]OH] is constant at constant temperature. This means that it
concertraion ofthe hyrogen ions increases then the concentration ofthe hydroxde
must decrease.

O increased reduced MO

P HO MO ot o sy *

Equal amounts of Fewer Hy0 fons than

HaO%and OH- fons O fons
Acdic soluton Neutral solution Basic soluton
07> X 10Tl L 0= (0= X107l (RO <107 it

pH<7 pH=7 pH>
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e pH scale

e concentration of hycrogen ious (o hydronium ions) in  soltion can be expresse as

;M. pH is a number and has o unit. The pH of iferent solutions forms a pH scale and
ally ranges between 0 and 14

The pH scale
01234567 8 91011213

Neutral
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Calculating pH
‘pH can be calculated from the concentration of hydronium (or hydrogen) ions.
Mathematically, pH is defined using logarithms:

pH = negative logarthm ofthe hydronium ion concentation

= log uOag]  (or pH = logia (H0°agll

Example

Calculate the pH of a solution where [H;0°) =4 x 10°* mai L
pH= - log [H,0%

log 4.0 x 10 {substituting]

44

Ifthe pH of a solution is known, the concentration of H;O* ions can be calculated using
2 rearrangement of the equation pH = - log [H,0"]:

Example

Finding [H,0°] from pH
Calculate the H;0" ion concentration of a solution of pH = 11.4

substituting]
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[Hgo‘] (M) | [OHT] (M) pH pPOH Sample Solution
10t 105 -1 15
10%0r1 | 107 0 14 le— 1 MHCI acidic
107" 1012 1 13 -
| .— gastric juice
102 10712 2 12 _|o—lime juice
|+—— 1 M CH,CO,H (vinegar)
1073 1071 3 11 |«—— stomach acid
g 10 [— wine
10 10 4 10 “}«—— orange juice
10° 107° 5 9 t~— coffee
in wat
108 108 5 8 |+— rain water
107 5 7 7 t=—— pure water neutral
|~ blood
108 10°8 8 6 -
|~ ocean water
A : | baking soda
107 10~ 9 5
1070 107 10 4
|«—— Milk of Magnesia
1071 107 1 3
10712 1072 12 2 |«—— household ammonia, NH,
1073 107" 13 1 pleach
1074 10%0r 1 14 0 le— 1 M NaOH basic
10748 10t 15 -1
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Visual aids
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Exercises





image20.png
Describe the following solutions as acidic or basic, given that
Ko = [HO'IOH ] =1.00x 1074

[H,0°1 =10 mol 1 b [OH]=10%moL
M0 =2x 102 mol 1" d.. [OH]=5x 10" mol L
. Copy and complete the table by calculating [OHT and pH.

Lo oo

okt 1012
PH 2
solution acidic

00 10°4:

7. Find the pH of the following solutions [K, = (H,O"]  [OH]
LA IH07=10%mol L b [H,0' = 107 mol Lt
o OH1 =10 mof 1! . [OH] =107 mol L

e OU=5x10%mollT £ (MO =4x10¢moll!

8. Find the hydrogen concentation, [H,07), for the following solutions:
a gastriciuice, pH=20 b, ammonia solution, pH =10
. cowsmilk pH=64 47 vinegar, pH=2.9

e. humanblood,pH=74  f Ajax(cleaner), pH




image21.png




image22.png




image23.jpeg




image24.png
A soumscaooue
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e

KQuéte pour ’excellence”
Yumi eim blo kasem exselens
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Government of Vanuatu

PMB 9016, Port Vila, Vanuatu
M Telephone: 23122 / 22323 Email admin@centralschool.edu.vu
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Mnistry of Education and Training Ministée de [E ducation et de fa Fomnation
Republic of VanuanuRépublique du Vamuatu




