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Definition: the amournt of solute present in d: gwen qucmh’ry of solvent or s::luhon
copsider the solute: isa Ilqmd or a sﬂ;d and the solvent is, hqund

f.-‘"i;é '\' " "'/‘ !un..-- "‘/‘/1
Molarity “"Molar Concentration™ numB‘T" of moles of solute in ane liter of solution.

Qi"f“’;fitt\ -
moles of solute { -
%’ Molanty(M) htefs ofaom
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Nofes:
- Molarity is an intensive property _

- ?— - - - -
- Molarity refers fo The amount of solute originally dissolved in water and does not
take info account any subsequent processes, such as ionization of acid

Ex 1: Calculate the molarity of an 85,'mL_ ethanol solution containing 1.77g of eTha‘ﬁSI

(46.0g/mol)? ~ V IS Ty
e s
Ans:045M M % M =g 7 o ks

Ex 2: How many grams of potassium dichromate (KoCr,07) (294.2 g/mol) are required
to prepare a 250mL solution whose concentration is 2.16M?

My s : o
. - V. M
s 15? 8 OK_ MK . o wis 40 - 540 M w15 39629
1:5* =\ T D& v 2442 ?

W ;
Elecirolyte: exist as ions in solu‘_r_j?:’i‘n, suph as NaCl and KCl. 1.0 M KClI solution contains
1.0 mole K’ ions and 1.0 mole CI';ions ancF%(gq KCl are present. (KCl is a strong

electrolyte). - LN
' :_‘-‘ Gis -;33
&

Nonelectrolyte: do not brake up intg‘ions. Such as glucose 1.0M solution contains 1.0
mole glucose-molecules’~*", S B '

Note: Elements of GIA, GITA, and GIIIApEoduce ions 'Electrolyte Solutions ’

Strong Electrolytes: - Weak Elécféaivfeé‘?‘u ;; Nion}elec?rolvies '

Hcl, HBr, HI T CHeCOH i H,0

HNO; HF . cHOH

HCIO, : . % . CoHsOH

H2S04 | " r . CipHeOn (sucrose)
KBr | 7 Mest compounds-of carbon
NaCl

NaOH, KOH

Other soluble ionic compounds
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%260 mL sample of solution contains 4.30 g of CaCl. Calculate the molar-
concenfra’non of CI” in this solution?
Mcaciz = n/V

=(4.309/1119,m|)/0.250|_ = 0155 mol/L

- = (2/1) x 0.155 = 0.31 mol/L

Ex.2 How many grams of CI” are in 300 mL of the solution in Ex.1?

n=MV

- =0.31x0.3L=0.093 mol

» m=nx Mwt,
=0093x354=33g

: t }‘4’
Dilution: preparing a Iess concenfr’a’red sfxluhon :from a more concen‘rr‘a’red one.
.,t -.-r:"

Q. How to prepare 1L-of a 040?MK121nO4 sQIp"r:on ﬁ?om a solution of 1.OM KMnQO,4?

Note: cud o TR :

- No. of moles of solute is. noT changmg in, dLLut}on buT the volume of solvent is
changed.

- Since molarity is number of moles of! soluTé“'in_l.’QL of. spluﬁon,' then the number of
moles is given by: * : e B S B - :

e o e o . e S o . R L 0 0 0 8 e 5 R SRS

moles before diluting = moles after diluting
Tn conclusion, '
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M; , M¢ initial and final concentrations of solutions in Molar(mol/L)
Vi, V¢ initial and final volumes of solutions in (L)

Ex. 1: how would you prepare 2x10°mL of a 0.866M NaOH solution, starting with a -
5.07M stock solution?
Ans.:
Mi XVi= Mf X Vf
5.07M X V; = 0.866M X 2x10° ml .
V; = (0.866M X 2x10*ml)/ 5.07M
= 34.16 ml (taking from:j;{,:jépck solution to prepare NaOH solution)
S N

Solvent added = V¢ - V; -

e
i
i

Ex. 2: The molarity of “co‘ncen’rra’f_g:l" HaéJE purchased for laboratory use is
approximately 12.1 M. How many williliters qf'&_"i’h'i"s_iireagen‘r should be diiuted to 1.0 L

to make 0.10 M HCI? @og v ;
INRAAS
Note: Y R .
When mix two solutions you may use: ¥ 5 5 E o
ni=n2 e

(ng+ np) =n2 _
(M), + (MV)]1 = (MV)2”
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Titration: a solution of known concentration, called “standard solution”, is added .
il (o gradually to another solution of unknown concentration, until the chemical
R L 7 - " . =

7" peaction between the two solutions is complete. . L

35 DAt G gD NI Sy Gop D8 Lz SAm U gotstd A el

NOTE: knowing the volumes of standard and unknown solutions, along with the
concentration of standard solution, this enable to calculate the concentration of
unknown solution.

Sometimes, standard solutions must be *standardized” before using them in
titrations; this process is accomplished by fitrate the standard solution against a
solution of accurately known concengration.

Ex. NaOH is standardized by‘géfng“%ig_monopro’ric acid called potassium hydrogen
phthalate (KHP). . ¢ k4
KHCaHaO4 + NaOH. —> #KRIaCsHaO4 + Hz0
Equivalence point: the point at which the acid has completely reacted with or been
neutralized bythe bdse. “ ‘
Note: in titration of KHP with NGOH,Lc_t-T‘.“i:'}';:fe.':ail'i;élénce__,poim:
+ . Moles KHP(MXV) = rridles NaOH (MxV) |

Indicator: substance that has distinctly different colors in acidic-and basic media.

Ex. “Phenolphthaleine” (ph.ph.) as an example is colorless in acidic and neutral media,
reddish pink-in basic media. iy .
Tngeneral,

 moles H* = moles OH" | ¥

--------------------------------

ar
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molesA _ molesB
a b

Ex 1: A student finds that 0.5468g of KHP (MM=204 g/mol) is needed to completely
neutralize 23.48mL of NaOH solution, calculate the molarity of NaOH solution?
KHP + NaOH —> KNaP + H20

Ex 2: How many milliliters of a 0.61 M NaOH are needed to neutralize 20mL of a
0.245M H.S0, solution? e '

34
o :"\‘.
WA

e
Vil
iy

o
A
T

Ex 3: Calculate the volume of OBMEHCIsong‘hon “{é*'-gded' to neuiralize with 10 mL of a
0.2 M Ba(OH)2 ? R 5

P 3
REETT At ORI
R TR b

A reaction involves transfer of electrons from one substance o another.

Remember .\ N

Oxidizing agent: a substance that gains electrons fincreasing in oxidation number)

Reducing agent: a substance that loses electrons (deErE%”Jﬁé'mg in oxidation number)-

dp2v st ak . '&eﬁmaté‘! - element
Ex: for the redox readiarl e.\w

a5 "_1 « oXadixwy *gent
SR EFE | Cur 245 \> Cu¥ +24g

NN ¥
Cu is considered as redu%%g agent (oxidized, O.N from zero fo +2)
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Cu —> Cu—+2e  'oxidation”
Ag is considered as oxidizing agent (reduced, O.N from +1 to zero)
Ag' +e —> Ag “reduction”

As in_acid base titration, we can titrate an oxidizing agent against a reducing
agent, using same procedure.

Equivalence point: a point when the reducing agent is completely oxidized by the
oxidizing agent.

Tn redox reactions, some oxidizing agents can be used as indicators, these called

“Internal Indicator”, because they have different colors in the oxidized and reduced

forms. : . " |

Ex. Dichromate and Permanganate ions...
Cr,07 —! 5*‘3“]

Orange yel!ow_ ,- " green

- AR
i A
R

e
:
7

MnO; —> Mn® & &%
purple - wlightpinky  F L

Ex 1: 5Fe?* + MnOy4 + 8H' — an*tﬁF33* +4H,0 _
Tn this redox reaction, 16.42mL of 0.1327M *KMnCh solution is neededto oxidize
20mL of a FeSO; solution in an-acidic mediufiz€alculate the concentration of the
FeSO0, solution. o & P P
g Moy ey _ i
(MxV)" _ (MxV)
.9 1
a M=___5(A¢;V)"
_5x16.42p1 x 0.1327M
B 20xl
=0.545 M
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1) Cnlcuia‘te the molarity of 6.57g of methanol (CHaoH) in 1.50x10% mL of solution?
A.13.7M B. 1.37M C.12.05M D. 2.23M

2) Determine how many grams of sodium carboncte (Naz2C03) would be needed o make
2.50x10°mL of a 0.1 M solution? ‘

A.258¢ B.2.65g C.458 g D.5.20 g

3) You have 505 mL of a 0.125 M HCl solution and you want to dilute it o exactly
0.10 M, How much water should you add?

A.114 ml ' B. 66 ml C. 78 ml D. 126 ml

4) A 46.2-ml, 0.568 M calcium rgii_’:ii;i;‘afe. Ca(NOs). solution is mixed with 80.5 mL of
1.396 M calcium nitrate solu?iqy:;’;&“ Colculate the concentration of the final solution?

A. 2.8M B.22M . %C.lIM D. 0.8M

5) What volume of a 0.500 M HCL soluﬁbn is fiﬁggded to neutralize 10 mL of a 0.2 M
Ba(O#). solution? 1 .

A.2ml B.4ml . ; ¥ 6ml T . D.8ml

6) Calculate the volume of a 0.206M-Fii- olution that needed to reduce 22.5mL of a
0.374M KMnOj solution2 - .. oo |
10HT + 2KMAO4 + 3H;504 —> 517"+ 2MnSO4 + 8H0
A.0.204L B,202L - . C4fL i - . D.O094L

s
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The Solution

Question No. Answer
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