Chapter 4
Reactions in Aqueous Solution

The Important types of agueous reaction
These include-

1.Precipiatation reactions
2.acid-base reactions
3.0Oxidation-reduction reactions




4-1 ¢ Solute Concentration :
1. Molarity (M) : AHIEEEE
2. Normality (N) : E,gd&ﬁr"
4-2 © Precipitation reaction
1. Net lonic Equations fig 4.4
2. Stoichiometry
4-3 : Acid-base reactions
1. Strong and Weak Acids and Bases
2. Equations for Acid —Base Reactions
3. Acid —Base Titrations
4-4 : Oxidation-reduction reactions
1. Oxidation number [ gl
2. Balancing half-equations (oxidation or reduction)
3. Balancing Redox Equations



% i (solution)—d = #& & ﬁ LY ehh g BT8GR
£, - ¥ fp(single phase) » £ ¢ 7.3 Te34

% F(solute)—4 i3 f2end H > AR P 0B e B

% Rl(solvent) — 2 f2H & F gr,%z S A R

P g o

It A A A F
BT A A () H,O W, CO,
& £ (9) Pb Sn




B~ F(weight percentage),%
o 7 £ & & (formality)
4 ¥ 2k & (molarity), M
E
)

3 Ak & (molality), m

Cl -

¥ £k & (normality),N
% A & F(mole fraction),x;

B § 4~ #c(parts per million),ppm
.+ ®mF ~ #ic(parts per billion),ppb

© N o O K D PE

4.1



Y

O 12 N - - A ey 2 —_
SA1l spmeasgs PR E TRBR, 0 A7

122 enigfd iz ik 3 3 12.0molen HCIL » 7= =

"HCl; =12.0 M -

(@) &25.0mLeszf@ia ik > 73 % ->molessHCI?

N = 25 ot 1L~ 12 .0mol HCI
HCl | 1000 At 1

= 0.300mol HCI
(b) Z % Ak @ApA & 35 1.00 molsHCI?

_ . oAar .~ 1000mL

=83.3mL HCl

4.1



§4-1 Solute Concentrations: Molarity (M)

1.The concentration of a solute in solution can be
expressed in terms of its Molarity

mol es.of .solute
liters.of .solution

Molarity (M)=

The symbol [ ]is commonl% used to represent the molarity of a
species in a solution. Z= T yAf[IAVEL S LR
Ex a solution containing 1.20mol of substance A in 2.50L of solution

1.20mol
Al = =0.480M0l/ =0.480M
A== /L

2.The molarity of a solution can be used to Calculate:
(1) The number of moles of solute in a given volume of solution.

(2) The volume of solution containing a given number of moles
of solute.



Preparing a Solution of Known Molarity

v

~Meniscus

= Marker showing ==
known volume
of solution
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Ex 4-1 : The bottle labeled dilute nitric acid in the
lab contains 6.0 mol of per liter of solution 6.0 M

a) How many moles of are in 75 ml of this solution?
b) What volume of dilute nitric acid must be taken
to contain one mole of?

Sol :

a) Mo, =75ML L 80mol _ 4 ssmoleHNO,
1000mL 1L
b) 1L
V =1.00molHNO, " =0.17L

6.0molHNO,



3.An ionic solid dissolves in water, the cations and
anions separate from each other

. NaCl () 3/3%® Na+(ap|) Cl " (an)

Mgd 4 Y@ Mg~ (@) + 2CI (ag)

molarity = molarityMgCl , [Mg®] = [wec.]
molarity =2 molarityCl- [C'] =2 [ve: ]
(NH);PQ #e 3NH, & POT .,
molarity NH ; =3 molarity (NH,)).PQ
molarity PO ;"= 1 molarity ) pq



Ex 4-2 : Give the concentration,
IN moles per liter, of each 1on In

3) 0.08 M b) 0.40 M
+ 2) K,S0,g %@ 2Kyt SO
: [ <] =2x0.08=0.16 M
: [<:] = 1x0.08=0.08M

o b) FeCl 3 BU® Fe " (agt 3Cl " (aq)
[Fe3+] =1x 0.40=0.40M

* [c1-] =3x0.40=12M



§ 4-2 Precipitation Reactions

VRN T

Sometimes when water solutions of two

different ionic compounds are mixed , an

Insoluble solid separate out of solution.
— precipitate

Ksp solubility product jJ’é\Fw%’r
e U (O N e S e S E N 1FLpJLm“ggﬁﬁM@m1I s




Figure 4.3 The precipitation diagram

NO4 CI” S042”  OH

Group 1 cations (Na*, K*) and NH4*

Group 2 cations (Mg2+, Ca%*, BaZ+)
BaSO4 | Mg(OH),

Transition metal cations (Figure 4.2)
AgCl

© 2004 Thomson - Brooks Cole
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Ex 4-3 : Using the precipitation diagram (fig 4.3) , predict what will

happen when the following pairs of agueous solutions are mixed.

(a) CuSO,fvNaNO,
CuSOypy —— Cu™? y + SO, %,

NaNO;,, —— Na* + NOj (5

(aq)

Possible precipitates:Cu(NO);% Na,SO, » form figure ,
both of these compounds are soluble So no precipitate forms.

(b) Na,CO5;f= CacCl,
Na,CO;pe—= 2Na* ,, + COz2,,

CaCly,, —— Ca*

y + 2CI1—

(aq (aq)

Possible precipitates: NaCl andCaCO, - form figure NaCl is soluble -
CaCO, is not. So CaCO, precipitates.

4.1



Precipitation Reactions

Pb(NO,), (ag) + 2Nal (ag) — PDbl, (s) + 2NaNO; (aq)

Molecule reaction equation 4+ & & 3 # ;'

Pb2+ + 2NO," + 2N&" + 21— Pbl, (s) + 2N&* + 2NO;

lonic reaction equation -+ & & = #&;"

Pb%* + 2I- — Pbl, (s)
Net ionic equation Z 3¢+ 5 & = #;'

Pbl, Na* and NO; is# & (no part in the reaction ) ion
4.2




§1.Net ionic equation

BT SR R AR

§ Write the net ionic equation for the reaction of silver
nitrate with sodium chloride.

AgNO, (aq) + NaCl (agq) —— AgClI (s) + NaNO, (aq)

Ag* + NO7 + Na* + Cl- —— AgCI (s) + Na* + NO3-

Ag* + CI- —— AgCI (s)
4.2



Net lonic equation must show

e atom balance

— There must be the same number of atoms of each
element on both sides.- w25 2 a5 @ik -

» charge balance

— There must be the same total charge on both
Sides.= st a W g ime s -

In particular all of the chemical equations written
throughout this chapter are net ionic equations.

4.2



Ex 4-4 : Write a net ionic equation of the followings :

(a) NaOH andCu(NO,),
lons present : Na*, OH—, Cu*?, NO,;~
Possible precipitates : NaNO, ,Cu(OH), * NaNO,is soluble - Cu(OH),is not

Cu*? , + 20H™ o T—= Cu(OH),,

(b) BaCl,4~Ag,S0O,
lons present : Ba*?, Cl—, Ag*, SO, 2
Possible precipitates : BaSO, ,AgCl - Both compounds are insoluble.

Ba*? ) + SO, ?ap—— BaSO,

Ag* @ + Cl—

@) «—— AgCl
(c) (NH4)sPO,rK,CO;

lons present : NH,*, PO, 3, K*, CO,~2 there is no precipitation reaction.
4.2



2.Stoichiometry |~ &

» Calculate mole-mass relations in reactions
IS readily applied to solution reaction
represented by net ionic equations.
”Eﬁﬁﬂxﬂ—ﬁ m@%ug@%ﬁ@%ﬁﬁx%~azm5@

o M- Eent i RfREANE F R =+
F O AR ¢ gt
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Ex 4-5 : When aqueous solutions of sodium hydroxide and iron
nitrate are mixed, a red precipitate forms.

Eag Write a net ionic equation for the reaction.

b) Determine the mass of precipitate formed when 30.0mL of 0.125M
Fe(NO,) ; reacts.

a) Fe’(a + 3OH @) o FEOH )y
O o = 30 « 0.125mol/L
Fe™ 1000
= 3.75" 10°mol

Meeor); = " MM =375 10°" (5585+3" (1.008+1600))

= 3.75" 103" 106.88 = 0.401g



Exam4.5 (c) Whe aqueous solutions of sodium (NaOH) and iron
(111) nitrate Fe(NO), are mixed - a red precipitate forms.
Calculate the mass of precipitate formed when50.00mL - 0.200M

NaOH and 30.00mL > 0.125MFe(NO,),?

Fe*3 oy + 3O0H™ o —= Fe(OH);y

(aq)

+3
. 0.125molFe(NO;),. 1molFe _3.75" 10°molFe*
1LFe(NO,), 1molFe(NO,),

n_.. =0.03000LFe(NO,),

L 5.0200M NaoH =0.0100molOH:
00mL L

n_.- =50.0mL~ 10

If Fe*3is limiting reactant:

1molFe(NO,), . 106.87gFe(OH), - 0.401gFe(OH)
1molFe™ 1molFe(NO,), >

Weeony, =3-75" 10 molFe™’

If OH~is limiting reactant

. 1 mol Fe(NO,),. 106.87 g Fe(NO,), ~0.356 g Fe(OH)
3 mol OH" 1mol Fe(NO,), ’

Weeory, =1.00” 107 mol OH"

4.2



?" 4.5 % }ﬁ%ﬁ&l}44rﬁ,§= M3 E R AR
ER N m 90.106MCU(NO,),i% i% » * 1
A5 = 6.529=7Cu(OH),?

Cu*? ) + 20H" j——= Cu(OH),,

= ., 1molCu(OH) , .
Vewor, = 6.529C 2
CU(OH), gCuOH, 97.574Ca(0 H).

1motcu? . 1molCugNO, ), .
1mol Cy(@H), 1metCu*?

1LCu(NG, ),
0.106mol Cy(NO; ),

= 0.630LCu(NQO, ),

4.2



§ 4-3 Acid-base reactions

Base
Basic solution :
1. slippery feeling

L. sour taiteﬁ 2. Litmus turns from red to blue
2. Litmus(7 ;&:) turns from blue to red. : ) ]
: ) : 3.It is a species that produces OH
3.It is a species that produces H*ion ion in water solution.
in water solution.

Acid
Acidic solution :

H H

H-N: + H [H IIJH] 7 | w

2HCI (aq) + Mg (s)— MgCl, (aq) + H, (9)
2HCI (aq) + CaCO, (s)— CacCl, (aq) + CO, (g) + H,O (1) 13

OH™



1. Strong and Weak Acids and Bases.

« There are two types of acids, strong and weak,

Strong acid : ionize completely, forming H+ ions and anions. Table 4.1

« EX + -
HCl .,y ® H @ +Cl " (aq)
Start 0.10 mol — —
balance 0.00 mol 0.10 mol 0.10 mol lonize completely

Weak acid : Only partially ionized to H + ions in water . Double arrow implies
that this reaction does not go to completion.

HB U H +(aq)) + B (aq)

(aq)
. F'ﬁszff, 0.10 mol — —
o« I 0.09 mol 0.01 mol 0.01 mol partially ionized



Table4.1 Common Strong Acids and Bases

Acid |Name of Acid Base Name of Base

HCI Hydrochloric acid |LiOH Lithium hydroxide &
3 % b4

HBr |Hydrobromic acid |NaOH |Sodium hydroxide &
RPN S ¥ itgh

HI Hydriodic acidz = |KOH Potassium
i hydroxide a ¥ i 49

HNO; |Nitric acid # & Ca(OH), | Calcium hydroxide

a3 it 40

HCIO, |Perchloric acidi& # |Sr(OH), |Strontium hydroxide
i a3 b4

H,SO, | Sulfuric acid Ba(OH), | Barium htdroxide

B i

a3 L4 4.3




Strong base : In water solution is completely ionized to OH-
lons and cations.

EX. _
Ca(OH ) #® Cdag + XH@Eg

Weak base :

They react with molecules, acquiring H* ions and leaving
OH-ions behind.

EX ]
NHB(aq) + H O R NH4(aq) + OH (aq)

fi14f; 0.10 mol — —
I #-0.099 mol 0.001 mol 0.001 mol partially ionized.



2. Equations for Acid-Base reactions
Table 4.2 Types of Acid-Base Reactions

« 1. Strong acid-Strong base

— ¢ {r(neutralization)

— H¥3y + OH™ oy — H,O netionic Equation
2. Weak acid-Strong base

~HBagy —— Mg+ B

~ Wlag T OH @) = H20
3. Strong acid-Weak base

= NHyeq + H0 == NH"q + O g
+ _

~Hig * O g — ngfa)

— H¥ag + NH3q) = NH ) 5 &

— H* 4 Bag — BH(aq)+ net ionic Equation

4.3



Neutralization Reaction(® frF» &)

acid + base —— salt + water
HCI (aq) + NaOH (aq)—— NaCl (aq) + H,O

H* + e + Na* + OH- —— Ne* + el + H,0

H+ + OH_ —_— Hzo

4.3



Ex 4-6 : Write a net ionic equation for each of the following
reactions in dilute water solution.

a) Hyopchlorous acid-* [ and calcium hydroxide

b) Ammonia with perchloric acid i z\[%

c) Hydriodic acid () with sodium hydroxide

Ans :
a) HCIO weak acid strong base
HCIO g+ OH " (ag) #a® ClIO @y + H:O
b) weak base strong acid
NHy @+ H* g 3@ NH 4

c) strong acid strong base
H " (aq) + OH_(a“)(l) #® H,0



Write a net ionic equation for each of the following

reactions in dilute water solution

(@) LA Fe(HNO,) % & § i 4 (NaOH) i~

— _
A\ O T — @g) T NO2 ™ (a)

g+ OH (g =~ H0
HNOp(pq) + OH (i = H20() + NO; 7oy RF I
(b) ¢ "%(CH,CH,NH,)#? & % fit(HCIO,) 5 i

CoHsNH, o) + M) ——  C,Hg NHy* ) + QA )

H e * OH g — B0,

C,H:NH + H* ) = CHsNH ") 5 J&

2(aq) (aq)

(C) L (HBN & § it 49 (KOH)hF Jis

H* . + OH~ H,0,

(aq) (aq)

4.3



3.Acid-Base Titration
titration;§ <_
« Measuring the volume of a standard solution (a solution of

known concentration) required to react with a measured
amount of sample.

— e A E R ERRER R FEATRR AR TN AKENZE
equivalence pointg & 2
« The number of equivalent mole of base equal to the
number of equivalent mole of acid .
— Fihi B E tip o B
Neutralization point® f- &t
— PRk XIS 0 BOF B ERS ApHT o MRk o
End point/F T_% gk
« The point of the indicator change color
— PR T AR B

o

4.3



Ex4.7 In titration, it is found that 25.0mL of 0.500M NaOH is required to
react with

(a) a 15.00mL sample of HCI. What is the molarity of HCI?

(b) A 15.0mL sample of a weak acid , H,A.What is the molarity of H,A,
assuming the reaction to be

©An aspirin tablet weighing 2.50g. What is the percentage of
acetylsalicylic acid, , in the aspirin tablet?

SOI:(a) Nuey = Npaon = (25.0 7 10 ~° L)(0.500mo  I/L)
=1.25 “~ 10 "*mol

1.25 10 " ? mol

[HCh = =2 — 5 = 0.833M
(b).nH,A=n_,_ = 0.0125m0l _ 4 oarmol
(c)nHC,H,O, =nOH " =0.0125mal
M., = 001 4 417mol /L massnHC,H 0, = 0.0125mol * 180.15g/mol = 2.25g
O-O1S0L HC,H.0, = 229 100=90.0
H,A+20H" ® 2H,0+ A* e 050

4.3



y 4-4 Oxidation-Reduction Reactions

. Common type of reaction in aqueous solution involves a transfer of
electrons between two species . Such r reaction is called an oxidation-
reduction or redox reaction. ()

2
ZN + 2H7g) — ZN" g + Hyg

(aq)

/n ——7Zn%* + 2e-  Oxidation half-reaction (lose e°)

2H* + 2e-— H, Reduction half-reaction (gain e°)
Zn + 2H* + 2e-—— Zn%* + H, + 2¢

2
LNy + 2H"(g) — ZN"(5q) + Hy(g) i



§ 4-4 Oxidation-reduction Reactions
Redox reactions

The type of reaction in aqueous solution involves a transfer of electron
between two species .the reactions is called an oxidation-reduction

e Loses electron e Gains electron

* Donates electron e Accept( Receives) electrons

* |ncrease in oxidation numbers « Decrease in oxidation numbers
e |soxidized # & v e |sreduced

e Reducing agent e Oxidizing agent

1.0Oxidation and reduction occur together ,

2.There is no net change in the number of electrons in a redox reaction.

Zng +2H,, ® Zn, +H

(aq) (ag) 2(9)

4.4



The Zn
baris in
aqueous
solution
of CuSQy,

When a piece of copper
wire is placed in an
aqueous AgNO,
solution Cu atoms enter
the solution as Cu** ions, 4 4

and Ag” ions are
romverted o enhid Ao

Cu®* ions are

converted to Cu atoms.
Zn atoms enter the solution
as Zn** ions.



1.0xidation number

f‘?'* m/&ﬁ,/f\: ﬁz’l‘k Hﬁ&“ R &

1. The oxidation number of an element in an elementary
substance ISO~# (2 & iE)H 5 v # %0

Na, Be, K, Pb, H,, O,, P, =0
2. The oxidation number of an element in a monatomic lon IS
equal to the charge of that ion.s m+ 4+ 2 § vt 5 2 T 77

Lit, Li=+1; Fe3*, Fe = +3; 02,0 =-2
3.Certain elements have the same oxidation number in all or
almost all their compounds.
(1) group metalsl as +1 ; group metals 2 as +2

(2) O is an oxidation number of —2. Butis H,0, 2 0,2 is —1. —1/2

(3) Hydrogen is an Oxidation number of +1 > the in metal hydrides , Where
hydrogen is present the His -1. H,O,H=+1; LiH,H=-1

4.4



4.he sum of the oxidation numbers in a neutral speciesis 0;in a

polyatomic ion - it is equal to the charge of that ion.

R N R LR TREVE SR E Tr

AR ERE R XL

9 :I:}_A,\—'j’- 9

~0 RERITNY _ it
o 0793 _ ¥ 2917

wl fotyoy | pey

88
e
zoriy |samw |aem |ser |
cater |30 |58 | s
P T ﬂmﬂﬂlﬂ
2a% 507 ﬂiﬂ
o9 5§ |83y | adn
nmmmﬂ_?ﬁ 2377 _
J.ﬂﬂﬂ. ezrt |
XTI PETI YT
nﬁﬂumﬁﬂ

=2 HFI7Y Nt [
@ o ﬂ i
g Tad _mm,u 847 B &t LR
-TTT _ 3% _ﬂma 2y _wmﬂ 287 _




Oxidation numbers of all
the elements in the F=-1
following ?

<

/X(-1)+7?=0
| = +7
NalO, K,Cr,0,
Na=+10=-2 O=-2 K=+1
X(-2)+1+72=0 7X(-2) + 2x(+1) + 2x(?) =0
I=+5 Cr=+6

4.4



Ex 4-8 : What is the oxidation number o f
phosphorus in sodium phosphate, Na,PO, ?

In the dihydrogen phosphate ion H ,PO , ?

Sol :
Na,PO, H,PO,
(+D)" 3+x+(-2)" 4=0 (+)" 2+x+(-2)" 4=-1
X =15 X=+5



Zn (s) + CuSO, (aq) — 4ZnSO, (aq) + Cu ()
/n——>7n?*+ 2e- Znis oxidized  Znis reducing agent

Cu?t + 2e- —>Cu Cu?*isreduced Cu?*is oxidizing agent

FHA AR B2 SARAEAPERF Y P L A

<

Cu (s) + 2AgNO; (aq) ——Cu(NO,), (aq) + 2Ag (s)

Cu— Cu?* + 2e-

Agt+ le—>Ag Ag*isreduced Ag"Is oxidizing agent

4.4



Types of Oxidation-Reduction Reactions

Combination Reaction
A+B — C

0 0 +4 -2

Decomposition Reaction
C —A+B

+1+5 -2 +1 -1 0

2KCIO, — 2KClI + 30,

4.4



Types of Oxidation-Reduction Reactions

Displacement Reaction

A+BC — AC+B
0 +1 +2 0
Sr+ 2H,0— Sr(OH), + H, Hydrogen Displacement
0 +2

+4 0
TiCl, + 2Mg — Ti + 2MgCl, Metal Displacement

0 -1 -1 0
Cl, + 2KBr — 2KCI + Br, Halogen Displacement

4.4



2. Balancing half-equation
(Oxidation or Reduction)

To balance half equation

1.Balance the atoms of the element being oxidized or reduced.

2.Balance the oxidation number by adding electrons.
T (TR SR 2 - RS
3.Balance charge by adding ions in acidic solution, ions in basic
solution.

T N PRRTON(RTR R DY - ) - AT (R 20 - )
4. Balance hydrogen by adding molecules. I fH:
5. Balance Oxygen number. 1 &0



Balancing half-equation

« Oxidation reaction# i* * &
— Fe*2(aq) — Fe*t3(aq) (4ehx it H +2 —+3)
— Fe*?(aq) — Fe*3(aq) + e~
 Reduction reaction & m * &
—Cl(aq) = 2Cl—(aq) (# =3 it #: 0—>-1)
— Cl,(aq) + 2e— — 2Cl—(aq)

4.4



Ex 4-9 : Balance the following half-equations
A) MnO,~ .o — Mn*2 ., (acidic solution)
B) Cr(OH);, — CrO,? ,, (basic solution)

(A) MnO, ™ ,q) — Mn*? .y (acid solution)

(a) There is one atom of Mn on both sides,Mn ~ MNnO, ™,y = Mn*?,

(b) Mn an oxidation number of +7 — +2 - is reduced reaction

- - 2
MnO, ™ ,q + 9€~ — Mn*s
(c) The total charge of balance - left -6 > right +2 > & 2% # » MH*T §=% 7

MNO,™ q + 58~ + 8H™ o) = MN*™2
(d) Balance the eight H ions on the left ,add four 4 H,O to the right

MNO, ™ q + 58~ + 8H* ) = MNn*2, + 4H,0,

(aq) (aq)

(€) * 25 =+ £ §4B0 22 Thrz BRLF g

MNO, o, + 5e~ + 8H*(aq) — Mn*aq) + 4H,0(l

4.4



(B) Cr(OH); — CrO,# 4, basic solution

(aqg

(@) & #3957 - BCro> #7103 & T HrCr Cr(OH)z,q — CrO42
(b) Creng it #k+3 —> 46 2 % VX F R
Cr(OH)3(,q) — Crlg %y + 36~
(c) T@ndim ., 280> +:8 -5 %3 ? » "OH T T 7
CI’(OH)3(aq) + SOH_(aq) s Mn+2(aq) + 3e—
(d) =fH > 28 8BH» »riu L4 ~4H,0

Cr(OH)3(aq) + 5OH™ — CrO, %) + 3e™ + 4H,0,

(€) * #4258 =+ £ §8BO e THr2 BRLF
Cr(OH)3(aq) + 5OH™ — CrO, % + 3e™ + 4H,0,

4.4



3. Balancing Redox equation

1. Split the equation into tow half-equations, one

for reduction, the other for oxidation.
ReF S wus BEF RSN LAT - BF L - BER

2. Balance one of the half-equations with respect

to both atoms and charge as described above
THrH e - BEKFREIARY DR FHE T K

3. Balance the other half-equation
THry - BEF RBIAEN? R FEE T AR

4. Combine the two half-equations in such a way

as to eliminate electrons(2 + 3) =
%ﬁ% 2 RN FT I B BLETERIANE ALK

4.4



Ex 4-10 : Balance the following redox equations

(@) Fe*? uq + MNO, ™ oy = FE*3 5+ MN*2 acid solution

(aq)

(1) ¥ * 1Fe™2qq — Feny Fe™ag = Fe¥nq) T e~
g - _ . 2
E R I MNO, ™ ) = MN*2

MNO, ™ q + 58~ + 8H* ) = MNn*2,y + 4H,0,

(aq)

SREFTHE A F B AR R 5

5Fe*? (g — 5Fe*3 + 56
MNO,™ ag) +/59/ + 8H" () = Mn*™?, + 4H,0,

Mno4_(aq) + SFet2 + 8H+(aq) —> Mn+2(aq) + 5Fe™*3 + 4H20(|)

(aq)
4.4



(b) Clyag + Cr(OH)35q) = Cl™(aq) + CrO 2 g & 1175 i

(aq)

(1) ¥ v : Cr(OH)3aq) — CrO4'2(aq)

CI‘(OH)g(s) + SOH_(aq) —> CI‘O4'2(aq) + 3e~ + 4H20(|)

B A2 Clyaq) = 2C1 o Claaq) + 267 — 2CI™ 4y

RTIVHA  HBRF R 2N 3

AREIFIVHE O ey b FE R AN 2

3Chyaqy + 56~ — 6CI g
2Cr(OH)3 + 100H o — 2Cr0, 2 g, + 66~ + 8H,0,,

3Clyaq) + 2Cr(OH) 3y + L00H™ ) = 2CrO4 254y +6CI~ ) + 8H,0,

4.4
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Ex 4-11 : As you found in Example 4.10, the balanced
equation for the reaction between and in acidic solution is
What volume of 0.684 M KMnO4 solution is required to

react completely with 27.5 ml 0.250 M Fe (NO3) , ?

- 2 s 2 3
N ® n ® _ nKMnO4
Fe™ KMnO, VKMnO4 — Y
KMnQ,
+2
0. . =0.02750L - 2220molre (NO ), - imolFe =6.88 * 10 *mol Fe *
e 1L ImolFe(NO ),
- . 1moIMnO ; - _
n =688 10 *mol” 0 O+24 =1.38 ~ 10 *mol MnO;,
MR, 5molFe
. Imol KMnO, . 1L

V. =1.38 10 *mol MnO

MnO

Imol MnO; 0.684mol KMnO,
=2.02 “10°°L
4.4



