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Chapter 4 :  Solution Concentration and Solution Stoichiometryasiess!) Julaall g Jallaall 3.8 53
CHEMICAL REACTION: 4l cdlelial) g
Stoichiometry Aleliiall jalial :
1- is the calculation of the relative quantities of the reactance and product in chemical reaction
LilaasSU il 8 Al Aleliial) o) sall il Sl s 58
2- The quantitative relationship between reactants and products in a chemical reaction.
Aatlill 5 Ale il o) sall o FeS) A8l
Balance chemical equation 4slall dalaall ¢ 3

The coefficients Balanced chemical equation show the relative amount (in mole ) of reactance and
products. Al 3l sall e Aleliiall ol sall aS Ul 5l 435 ) sall Alslaall (€ 5l ) jeaiall Laliadd) O ladl )

Example :

2 CgHis(/) + 25 02(g) — 16 CO»(g) + 18 H,0(g)

2 mole of CgHigs react with 25 mole of O, (2:25)

2 mole of CgHis give 16 mole CO;(g) (2:16) Stoichiometric ratio

2 mole of CgHis give 18 H,0(g) (2:18)

Suppose that we burn 22 moles of CsHis the amount of CO;, ? from the Balanced chemical equation
O U 22 Goa die G50 ,S)) al) 6 2S a5l 45 ) sall Aalaall (4

CgHis?

2 CgHis(/) + 25 O;(g) — 16 CO,(g) + 18 H,0(g)

2CsHis = 16CO; O 2 Al (e

2mole of CgHis — 16CO;

22 mole of CgHig — 7?72?7277

22X16

A mount of CO, - =176 moles

Calculate the mass of CO; produced if 114.22 g of CgHis was burnt ?
O aloa 114.22 G s die gl g8l as) AU ALS G

CsH1sf



2 Cngg d 1 6C02
2 mole of CgHis give 16 mole of CO;

Convert mole to mass

mass 11422
molar mass (8x12)+(18)

= 1 mole

Mole of (C8H18) =

2 CgHis 4 16CO;

The mount of CO; = 162X1 =8 moles

To mass of CO, =8 X(12 +2(16))= 352 gram

If you asked the number of CO, molecules product we use Avogadro number 6.02x 1023

CO, molecules = 8 mole X 6.02x 1023 =4.82x 10%* molecules

Making Molecules: Mass-to-Mass Conversions
UKD I B ey g

N 3
Amount A Amount B {
(M A )'_’ (in moles)  (in moles) k_"\ “"")

Conversions in Stoichiometry Calculations

_Mass g0 a0 B022 X 10PNy e iy
by 8 w‘/ Molar mass “4"‘ iy Mols X = lMOk’ ‘ sl “"JA e,

P e — S -44 -3
dal —
" Vi | | " Numberat oo |
- e ——— R —
et =3
Muodes * Molar mass Number of w 1 Male

o W B
atoms o molecules 64122 X 109

No direct path!



Example (4-1) page 81

How many grams of glucose can be synthesized from 37.8 g of CO; in photosynthesis?
f sl sl Blee an (S A8 S0 (50 37.8 e L oS5 (S HSlall e al 2 oS

¢ ol Jaall Aalaa e

6 CO, + 6 H,0 — CgH1206+ 6 O,

From the equation

6 COz — 1 mole C6H1205

37.8g
44

= 0.8 mole

The number of mole (CO,)=

6 CO, —» 1 mole CgH1,06

0.8 COz — ??? mole C6H1206

981 _ 1.13333 mole

Now convert from mole to gram for C¢H1206

0.13333x (6x 12.011+ 12+ 6 X 16)=25.8¢g

Example

Estimate the mass of CO; produced in 2007 by the combustion of 3.5 x 10%° g gasoline CgHis ?

Convert 3.5 x 10'° g to mole

3.5x 1015
114.22

Mole of gasoline = =3.06 X 103mole

2 C8H1g d 1 6C02
3.06 X 1013 mole —  ?????? CO,

13
Mole of CO,= M =2.45 X 10'* mole

Convert mole to mass for CO,= 2.45 x 10'* *(44)= 1.08x 101°

4.2 Limiting Reactant, Theoretical Yield, and Percent Yield :

Limiting Reactant 533aal) dleLiial) 3aLal) ;

is determine the amount of produce that will be produced in a reaction



Jeliil) o) Lgaiii il Aailil) o) sall 40aS 303 o

Or Is the reactant thatis completely consumed in the chemical reaction and limits amount of product
A3l ol gall 22a3 5 Jeladl) o) LIS ellgius ) salall o )

Y)Y gl dae @b o dcaildll sl 5 JEY) Y sal) aae 3 salall 4 saasal) dlelitd) saldll

Excess reactant: aaildl) salal)

This any reactant that occurs in quantity greater than is required to completely react with the limiting
reactant . sl ddelatd) salall & Jelatt Qgdhaall (e S A0S 2a g Eaany Jelss g—g

saaaall Alelaiall salall (e uS) Acailall salall ) (6
Theoretical yield ¢ 5 Jgasall g g il dilal)

Is the mount of product that can be made in a chemical reaction based on the mount of limiting
reactant saasall deliidl o gall e saqiza ‘;_ﬂ.‘gﬁ\ Jelall e e 8 Aﬂ,."ﬁ\ Al salall daas )

_Or Maximum amount of product that can be produced from a certain reactant amount
Actual yield (Azdl) ailal)

Amount actually produced in a chemical reaction

Sasl Jelétll (e Lilad Aa3Ul 3 gall 408 oo

Less than theoretical yield because of side reactions and side products

Loalad) il sy o pdaill ailall (pe JB) Ladl) el

Actual yield < theoretical yield

Conservation of mass is still observed

B gdaa ) jla ALiSY) Ja8s 5638

percent yield:

. _ Actualyield
yleld " Theoretical yield 100



H2 (g) + Ci2 (g) 2HCI (g)
Before Reaction | | After Reaction

Jse 4 4l KN o) an3

B o riichs Reactants Products
s sl 3Ll o) G| 6H, ) and and
Y sall e 3 B 7
sl s K = T / / 'd

il a5 gl Limiting Reactant Theoretical Yield | Excess Reactant

example :

if we have 5 molecular of CH, and 8 molecular of O, which is limiting reactance in the following

reactance ?
CH, +20, - C0O, + 2H,0

If we decide which (CH, , 05)is limiting reactance compare the mount of product that produce from
each 43Ul 3l gall ae dleldiall o) gall 4paS ¢ 5185 L2l § asall Balal) 20as K1

1 CH,->1 C(CO,
5 CH, —» ????(CO0, so the expected amount = % =5
20, -1C0,
8x1
80, —????C0, sothe expected amount = -~ = 4
So 0, amount enough to produce 4 molecular of CO, (less amount ) so the limited reactant is 0,
Jelall saanall saldl oo AU JBY) oo Cpan€ oY) Y ga 220 o) Lo 5 45 ladl) vie

Example :

EXAMPLE 4.2 Limiting Reactant and Theoretical Yield E

Ammonia, NH;, can be synthesized by the reaction:
2NO(g) + SHx(g) — 2NHi(g) + 2 H,0(g)

Starting with 86.3 g NO and 25.6 g H,, find the theoretical yield of ammonia in grams,
Answer :

Molar mass NO =30.01 g\mole



Molar mass H, = 2.02 g\mole
Molar mass NHz = 17.03 g\mole
From the equation:

1- For (NO)=
2 mole of NO — 2 mole of NHz

86.3
001 mole of NO — ???? mole of NH;

2X2.875+ 2 =2.875 mole of NHy
2- For(H; )
5 mole of H, — 2 mole of NH3

25.6
20z mole — ???? mole of NH;

(2x :57'26) + 5=15.0693 mole

Less product from limiting reactant NO

To calculate the Theoretical yield convert the produced mole to mass
Theoretical yield= moles * molar mass
Theoretical yield NH; =2.875X17.03=49¢g

Example 2:

2Na(s) + Clx(g) = 2 NaCl(s)

Given (grams): 53.2 g Na and 65.8 g Cl,
Find: limiting reactant and theoretical yield
Answer :

For Na

2 mole of Na....... 2 mole NaCl

53.2
ETS of Na........2???? mole NaCl

53.2

Mole of NaCl= (Z*E)+2=2.31mole
For (Cl3)

1 mole Cls......2 mole NaCl

=2 mole ....???? NaCl

Mole of NaCl = (2*% ) =1 =1.85 small so Cl, the limited reactant

Theoretical yield= moles * molar mass
Theoretical yield Nacl = 1.85 x58.5 =108g
The Actual yield is given = 86.04g



percent yield:

. Actual yield
=— X
ylEld Theoretical yield 100

=(86.04\108 ) x 100 =80.0%

Keep in mind: before working on stoichiometric calculations, make sure that:

1- The chemical equation is balanced.
2- The amounts of substances are in “moles”. If they are given in “grams”,

M Y & ealg bl 13m7 0iE dage Aa T
convert them first to “moles u:s_, s S s MG

LIS i B el S Sl Jlﬁ.@\:‘-l\_j'\j' -‘I'Li:le
43 550 Alalaall

daga AlLia) :

Exercise 1. For the following reaction, find the limiting reactant,
excess reactant, and theoretical yield (in moles) if we started the
reaction with 12.6 mol Na and 6.9 mol Br,

2 Na(s) + Bry(g) — 2 NaBr(s)

Exercise 2: For the following reaction, calculate the theoretical yield of
product (in g) if we started the reaction with 7.5 g Al and 24.8 g Cl,

2 Al(s) + 3 Cly(g) = 2 AICI5(s)

Exercise 3: What is the percent yield for a reaction if its theoretical
yield is 83 g and its actual yield is 75 g?

4.3 Solution Concentration and Solution Stoichiometry4zsilasll Jullaal) g Jullaal) .S 53
Solution Js>-!l : Homogenous mixture of two or more substances
Solution = Solvent+ Solute
Solvent( «=l) :  material present in largest amount

Solute( <24l : all other materials present



sugar dissolved in water slall 3 sy S

Water is the solvent. cuidl g cWll

Sugar is the solute <3l s &)

Air ( N, is gas solvent ) and other gas ( 0, , CO, , H,0, ..) are solute
Solution Concentration: Jallaall i 5

The amount of solute in a solution is given by its concentration.

S s Ustadl (b I A o

Molarity: shows the relationship between the moles of solute and liters of solution. Or it is the number
of mole of solute per liter of solution

ol 8l aaall s ) b Y gl A8l U e 5 a5 Ay Y 5l
It is used because it describes how many molecules of solute are in each liter of solution

amount of solute in moles

Molarity(M )=

amount of solution in liters
Unite = mol/L
Find the molarity (M of a solution that has 25.5 g KBr dissolved in 1.75Lsolation ? molar mass(KBr=119g)

mole of solute (KBr)
volum of soluation (L)

Molarity(M )=

25.5 )
o = | - |
15 0.124 el &Y sall 2e

M=% = 0.122 mol/L or molarity

# most solution are between 0 to 18M so the answer make sence
sihia dall 8 A HY 0 18 A 0 o Jillaal) alaas
Example (4-4) page 86

How many liters of a 0.125 M NaOH solution contain 0.255 mole of NaHO?

mole of solute

Molarity(M )= volum of soluation (L)
0.255 0.255
0.125= 7 0125 2.04L

Solution Dilution ; <adiall J slaall



Often, solutions are stored as concentrated stock solutions. To make solutions of lower concentrations
from these stock solutions, more solvent is added.

stock solutions Sl cag jae Jslaa
the mount of solute doesn’t change just the volume of solation
Jslaall aan iy Jadd 503 Y ) deS
mole of solute before Dilution = mole of solute after Dilution
The concentrations and volumes of the stock and new solutions are inversely proportional
M;-V; = M2V,
Example :
Prepare 3.00L solution of 0.500 M CaCl, from 10 M stock solution ?
M;-Vi = M2-V,
(0.5%3) =10*V
0.5 x3

Vy= == =015L

Thus take 0.15L from the stock solution and add to water to reach volume of 3 L
How would you prepare 200.0 mL of 0.25 M NacCl solution from a 2.0 M solution?
Mi1=2.0M,M;=0.25M, V,=200.0mL Vg, L

M1‘V1 = Mz‘Vz
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1- Calculate the molarity of each solution.
a. 4.3 mol of LiCl in 2.8 L solution
b. 22.6 g C;H,;0; 1n 1.08 L of solution
2- How many moles of KC1 are in each solution?
a. 0556 Lofa 2.3 M KCI solution
b. 114 ml ofa 1.85 M KCI solution
3- A lIaboratory procedure calls for making 500.0 mL of a 1.3 M NaNO,
solution. What mass of NaXNQ, (in g) is needed?
d4- If 123 mL of a 1.1 M glucose solution is diluted to 500.0 mlL., what is the
molarity of the diluted solution?
5- To what volume should vou dilute 50.0 mL of a 12 M stock HNO, solution
to obtain a 0.100 M HNO, solution?

Solution Stoichiometry (Al J slaal)

Because molarity relates the moles of solute to the liters of solution, it can be used to convert between
amount of reactants and/or products in a chemical reaction.

4-4Types of Aqueous Solutions and Solubility. Lisild 5 dsilal) Jallaal) £ 63

Case 1 : dissolve Nacl salt in water so homogenous solution

Case 2 : dissolve sugar C;, H,,011 in water so homogenous solution

How do solids salt and sugar dissolve in water?

In general dissolvation . of solute in solvent depend on : s sy Gldall g cudall Gligd ale JSiy

Attractive force between solute molecules cudall ciliy ja (sl 3 68
Attractive force between solvent molecules «laall <liy ja (n dlaill 5 8
Attractive force between solute and solvent molecules <l 5 cudall by ja G adlaill 3 68

If the attraction force between solute and solvent are strong enough the solute will dissolve
Charge Distribution in a Water Molecule:

There is an uneven distribution of electrons within the water molecule This causes the oxygen side of

the molecule to have a partial negative charge (d~) and the hydrogen side to have a partial positive
charge (d*)..so the water is a polar Molecule

(- ) b A a Aind 05K ¢ pesn O OV Cuilall oy 138 5 ol g Jala i g S ldia pe a5 lia
Ll s oLl gl Ly L (F) A danse Ak 585 O s ued) il
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S -+ S +
Solute and Solvent Interactions in a Sodium Chloride Solution

p 533 gl -\,,\JJSSJ}SLA@Q\MU%LJ\ <Olelds

When sodium chloride is put into water, the attraction of Na* and CI- ions to water molecules competes
with the attraction among the oppositely charged ions themselves.

Sodium Chloride Dissolving in Water slall (2 a g guall 3,518 Glagd :

Eachion(Nat ,Cl7)is attracted to the surrounding water molecules and pulled off and away from the
solid crystal.( glall) Jliu S e sy dasin g elall (3 (I bl 5 s sall 50V 00 IS 2

When it enters the solution, the ion is surrounded by water molecules, insulating it from other ions.
‘)5‘2“ Oy e HJ}A} P Q\_‘\g);a dalaa C_L.AS d)la..d\ Gl g JAx Laie
The result is a solution with free moving charged particles able to conduct electricity

‘;‘L})@.SS\ ng)ﬂ\‘;cbauhw\ UM‘CA dju‘u“\-%ﬂ-m)

/" Compounds such as salt e BB ¢
-5 |, 4 |

that dissociate into ions l Ll
when dissolved in water P EPY .JJEUJ e Lal T

are called electrolytes, and Jﬁj @M-ﬁﬂl '._l._q:.....ﬂ

the resulting solutions is p]__| JEE]] "__':_ ; | 34

able to conduct electricity.

v Compounds such as sugar L
that do not dissociate into . . .
ions when dissolved in Y &]-ﬂ]li.,i-:'l sl Ll _}S--l'-]l\_}la «:]ﬁJn]l
water are called J_'E'- iji_ﬂl ; ]'E“"j gewip ;j_]JJl \jjl ,-ﬁEg"]l
nonelectrolytes, and the ; oo e

S Al s

resulting solutions do not

conduct electricity.
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Compare Electrolyte and Nonelectrolyte Solutions

Al g S e 5 dpd SV Qlladdl G 45,184
Strong Electrolyte Weak Electrolyte Nonelectrolytes

lonization lonize completely IONIZE PARTIALLY | that DISSOLVE in
water but NOT AS
IONSThey do not

Example Soluble salts and weak acids or weak o
strong acids or bases | bases conduct electricity.
HCl (ag) > H*+ CI" | CHsCOOH(aq) > polar substances
or CHsCOO-" (aq) +H*(aq) | Such as sugar or

alcohol

CuCl, > Cu**+2CI’
Csleoe(S) >

C6H1206(8.Q)
Electrical Can or good Can conduct electrical They do not
conductivity conduct electrical current but weak conduct electricity.

current

A 5al 5 5m i) Sl s sing Jslaall o e 138 eSSl Juaga Ol o) s Loie ; dlaadle

Electrolyte and Nonelectrolyte Solutions

Salt Sugar
solution =olution

Conducts current Nonconductive

* A solution of salt (an electrolyte) conducts electrical current.

* A solution of sugar (a nonelectrolyte) does not



13

Strong electrolyte solution Nonelectrolyte solution

NaCl(aq)»

Salts (ionic compound) ionize when dissolved in water to form ions

Molecular compounds do not dissociate when they dissolve; they DO NOT form ions.
Acid — base reaction and redox reaction

Acid —base reaction :

They are very common in chemistry

HCI hydrochloric exist in the stomach and help in the food digestion

Arrhenius definition for acid and base :

1- Acid: substance that produce H ions in aqueous solution
2- Base: substance that produce OH™ ions in aqueous solution

Example :

For acid: for base

HCl - H* (proton) + Cl~ NaOH >  OH (hydroxideion) + Na*
Acid formula base formula

AH- H* + A~ BOH> OH™ + B*

Proton released by acid associate with water in solution to from hydronium ions (H;0%)
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Note: H* ion is a bare proton.| ... ., wll -
Protons associate with water | & L& (]

molecules in solution to form | . |i-f. IR
vadb L o g bl g d Ll 41t
hydronium ions (H,0%): LE J._a_‘?i,‘;'-‘ﬂ—. 4l )

. .I
H'(ag) + H2O() —— H;0 (ag) .-"_‘S#_Jl'—,.lﬂj

Bases (Alkalis) =il

Base(Also known as Alkali):a substance that produce OH~ions(hydroxylions)in a
aqueous solutions. Sl Jslaall & 4 5 Sl 4o ganse ity G S all o8 5 GSIVL Cojali

v'Examples:NaOH,KOH,NH40H,andCa(0OH)2. ! sl e il
Acid — base neutralization reaction :

) g8l g palaal) A Adalaial) e L))
Acid + base — salt + water

HCl(ag) + NaOH(ag) = NaCl(ag) + H,O(l)

* Netionic equation

H*(ag) + OH (ag) = H,0(l)

gujc&u:\hgs;c&@umd;&m

Oxidation—Reduction Reactions (Redox) J)a¥) g sawsy) cile il

Oxidation—reduction reactions or redox reactions are reactions in which electrons are
transferred from one reactant to the other. 2 sall (<l g iSIVIE Q) g JI AN 5 328V CBle s
e latall

Oxidation: 3.s¥)
Is the loss of electrons or gain of oxygen or loss hydrogen So increasing in positive charge

and decreasing in negative charge
M‘g}-uaﬁ‘ga.,qﬂ\ M\géhgjgimm G gobR 188 o) e o) bS] g) (g RKt) B8 ga
FRIA
Mg — Mg™™ + 2e
2 H,(g) + O,(g) — 2 H,0O(g) (combustion of hydrogen)

4 [-:u{.ﬁ.'} 3 0O.(g) — 2 Fc::fjgt.ﬁ'} {rusting of iron)

[Tt s o R
&1 : N

T
il ol o

Based on these definitions ,redox reactions do not need involve oxygen.
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O ) zlad ¥ Bawsy) edlels b

Reduction( J.3aY))
Is the gain of electrons increasing in negative charge and decreasing in positive charge
doa gal) Adail) J85 9 Adlead) Adail) & 3 Eumy ¢ 958 ludiS) ga

S+ 2e ——> S?

JIEAY1 g BausY) cMlelis o Atk

2 Na(s) + Cly(g) —> 2 NaCl(s)

O9sl) J88 4 g sl CaiS)
-\MSJA&LGWJ&‘J:\A‘WM‘ ‘é:ﬁb Jida Jale (A9 SM\MonmY\ﬁééﬁ\

a5 ) () e 1S Ja i JBY Lady g 9 Sl WS () ) Jaad o gad gul e il SN ) 2 Jo i) Va8
JI A g Byl CMe W (e puiny (AW g ¢ 988

Oxidation Numbers (or Oxidation States) skill 3las) il

O ) S gall A paiall B ) Lelaat AN dug gall g) Adlad) Al gl Adadd) Jiay s 2l) aamd) ga
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Rule :

Each atom in a neutral substance or ion is assigned an oxidation number.

Br a5 gl deaslil) 230 3,3 Bana g clig¥) B

Rules for Assigning Oxidation States Examples

(These rules wee hiarnrchical If any twa rules conflict, follow the rule thar is highsr on the list)

1.

The oxidation state of an atom in o frec element is O Cu Cls
Sl 0 AlSUN sac 0 ox state O ox stute
a S gl 2._#?4..\.“
lﬁe o?’n’fntlnn state of a monoartomic 1on s equal to Ca** { <
its charge, =3¢ o e d) 2nSUEN sae +2 Ox Ktate —1 Ox state

Joaxdly o el 5008
The sum of the oxidation states of oll atoms in:
= A ncutrnl molecule or formula unit s O. HLO
WS all ausSUN Slac ! B jame o) Cie Y 2(H ox smte) + 10 ox state) = O

- A on s c‘é:%r&lmmrﬁe r" the 1on. N,
r{ul-m 28 5 el B e

N ) ¢+ 30 ox suw) = 1
o) Azl (N ox staw) ( X state)

In their compounds, metals have positive oxidation

states.

* Group 1A metals a/wavy have an oxidation NuCl
state ot + 1. +1 OX state

= Group 2A metals a/wavs have an oxidation CaF,
state of +2, +2 ox stiste

In their compounds, nonmetals are assigned oxidation states according to the table,
left. Enmries ar the top of the rable take precedence over entries at the bottom ot
the wablo.

0 Na, 05 Cl Hy e galidsdl 23,00 asbone L1
+2 Ca* o gl sl 31 0 Y s (2
-] Br -\'J)gm

-3 NH gN s didiy s sV 0stan .3
b,g..*,:lm..i;t.....:.h,.u.u;,x\n,l

-2 NO jO o
Ll ol SIS s

(s s 5 il S A

-1 LiF 3F _

A i das Lce -1

~2 NO, 3O St 5 S 1§ sV sbsss 5
SN G IS 28V 3 S plas L -2
-] ”:OZJO é}l—:\‘.-_-'- ‘HZOZC)}-’-'J)@‘J.._.S‘ J’

Gl o I il ) AL Ja ks -1
+2 OF: g0  sue 3 fameneSWI o Josl iy g5 J

.OFzL}_-yb,&o.&-St
-1 NaH GH -] galey byt § oam g sbl st 16
1 K
. Ly SV e genll ol j b asbone W7
+2 Ca

PF Al LI IS A e g sy paa Ny
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sl dae) Glua il Aaga ALia)

Jia sl g glon sl 2 SJAJ\SJM;UIA‘;Q\

SH,S0, «Suall 13 B Cy sl puaiad auslil) 3o Gl 3 5

H=+1, 0=-2 , A48l Cladl) ¢ g sl Joaadl e

S=??

2(1)+1(X)+4(-2)=0

Ualaal) Jagy S pal) (55d adad Jaad ¥ LY jhuall 4 glosa Lgiilna a8

X=6
3- (603)_2
C+3(-2)=-2
Lelaad Al sl daddy Leh gl
C=+4

Gl a9 gl 9 S SO BasY da Ladla 1 Adaadla

Identifying Redox Reactions J)3a¥) g dawsy) cdlelds

P Oxidation An increase in oxidation state

P Reduction A decrease in oxidation state

(el S5 Bl N TN
(Al o b jlealilh = 01 5REN

D35

Oxidizing Agent & Reducing Agent:
JIHAY) Jale g Bawsy) Jals
Oxidizing agent:( 3281 Jale)

Substance that oxidizes something else
Sy 85led LwSU g J3i%5 (sl 850l

Reducing agent:
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Substance that reduces something else
Sy 8skod Vs cuudg 3awSU sl 85lall

Baus) oy uslil) dae) A BaLy
IR ooy sl 26 B olaliy

p JIFAY) g Bansy) cdle il o aga ALl

2AgNO_~  + Cu, — Cu(NOS)mq) + 2Ag(s)

Jiisa Jele o,

I '
+ Ty — 24 -
ZAF o) + 2NO + Cu(s} —> Cu (el + ZII\IO + Z‘Xgm

3(aq)

3 {aq) 3 (aq)

NN PR .\ PN
25a Jale oy JI 35} o

L 7 a5 Jeladl 3 Jas
;__—Jﬂa@lﬁ K

A<t A plaall JaBh ity Y ALiLud) g 4y jlad) 5 ddeal) Ala)

JI A g BanaS) (Y So i) ping (A 1 A J)gaadl

HCl,  + NaOH_ — NaCl_ +H,0,

(aq )

+ - o2+ b1 - 1 =2
HCI(W + NaOH( — NaCl =+ HZO‘“

aq) aq)

2-0 EAS 2 A (S Y iy 1- G A1 @ dae sl iy 14 A 1+ @ JAa Gea gl o) Badl

J)FAY) g 5acsY) NS B Ciluay ¥ Joli) 13a o
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s G ) pead)
ged sl e A BaL )
Joiall Jaladl a5 8..5) (Oxidation )
{REdUCing AQEH%
0 +4 -2

C(S) + 2(g)

56 2800 230 3 el

JIJA) Reduction
C+2(-2)=0
LoSgall Jaladl ga g C= -|-4( ]
Owidizing agent
&l A OV gaad)

562 Lol dlas) B e S sl szl
S b iy 95 ) Jalens 280
B

Reducing agent

Oxidizing agent

Cl, + 2HBr  — 2HCI +Br,

2(g 0 (aq) (aq

+1+Br=0
Br=-1

2 cwaldd) J) )
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Bl By das g BaLL 3
JoEh e el ph g 4ouSlS

+1 _I;z +1.5 o ! 4 2- +1 -2
?)HQSt ) + 2@ @] aa} EE— 3SLS} -+ uo{g] + 4H20m
1+MN+3{(-2)=0

2(1)+5=0 M-2=0
S=_2 MN=+5 MN=2

SgE BaosSY das B el
AL Jule ga g JILEA)

Oxidizing agent:
O, oxidizes methane and

itself reduced 0O is reduced (gains electrons)

+1

4 +1 0 r4 .1 =2
H,0

CH;+20, —— CO,+2
| |
Methane is oxidized
(loses electrons).

Oxidizing Agent & Reducing Agent: Assignment

Assign oxidation states to each atom in each ion or compound.
a. Ago b. Ag" +

¢. CaF, ca=+2 d. H,S 2(1)+s=0... 5=2

e. COZ 51 £ crol =2

What is the oxidation state of Cr in each compound?
a. CrO -2+Cr=0 Cr=+2
b. CrO; 3(2#Cr=0 Cr=46

c. CryOy 3(-2)+2(Cr)=0
Cr=6/2 =+3

Reducing agent:
CH, reduces oxygen and

is itself oxidized. — O, is reduced (gains electrons)
) =

( -4 +1 ) v4 -2 +1 -2
N CH, ¥20, —> CO, +2H:0
" J

Methane is oxidized
(loses electrons).












	المقارنة  بين المحاليل  الالكتروليتية و غير الالكتروليتية

