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The Millimol (mmole( « j*

mol = 10* mmol

ymill ( 101
)1/1000(

:Example
How many m®©les and millimoles of benzoic acid (M=122.1
?9/mo) are contained in 2.00 g of the pure acid

Mw"=122. | K
)9 2(

Solution:
)9 2( YPure(

m=2g Mw = 122.1 g/mol



0.0164 1'x10, irtm0I=16.4 mmol
mP | mol

101 .—

Percent Composition of Compounds

X

0 °X =

Example:

=>%c= - - 6x12 X100% = 40%
6x12 + 12x1 + 6x16

% N = 0% = 6.66%

180

=<x1009- —6=0 % v =53.33%
180

%100 “



% 100

Example:

Calculate the mass percent of oxygen in Na304
(M.m = 164g/mol)

a) 38.1 b) 52.6 c) 45.1 . e) 32.4

Solution:
mass percentofO = x100%
164

Example:
Calculate the mass percent of oxygen in nitrobenzene,

(Atwts. C=12.0,H =1.00, N =14.0,16.0= )

|a)26.0%| 114 ( (32. % %
d) 4.07% e) 58.5%
Solution:

% 0_(6x12 +5x1+1x14 +2x16)><100/c

= 100% = 26%
123



Example:

Calculate mass of carbon in 0.176g of C2H&0i?

26 0.176

Solution:

%c= X100% = 38.7%

2x12
2x12 + 6x1 +2x16
=< ?,.= 0.176 = 0.068
7100
Example:
What mass of chromium (Mr 52.00) is required to

prepare 100.0g 0fK 2Cr207 (Mr 294.0)?
la) 35.37 | b) 70.70 c) 106.1 53.03 ( e) 17.68



Solution:

Mass percent of Cr in K2Cr2C17

= 100%= 35.37%

Mass ofCr in 100s ©f = — x100=35.37s

Example:

How many grams of Na+ (22.99 g/mol) are contained in
25.0 g of Na2s04(142.0 g/mol)?

25.0) 9) (Mw=22.99 g/mol) Na+

(Mw=142.0 g/mol) Na2S04
Solution:

%Na+ = 2XMWNa-x100%
MwNa2504

%Na+ = 2- 22'—X100% = 32.38%
142

>mNa+ = %Na+ XmNa SQ



(solute) (s@lvent) (solution)

Example:

NaCl(s) H2° » NaCl(aq)
i

N iCl

JHydration(:

Solvent(.(

NaCl{ -> Narq(+ €

0795306216



The Nature of Aqueous Solution

(Solution)
|
Electrolyte Non electrolyte
Janion( )cation( )cation
' )anion
€ )
Strong Electrolyte
Weak Electrolyte
strong acid
Jweak acid( )1 ) g ( )
HC1, HNO3 H204
HF, CH-COOH : '
Strong Base |
Weak Base )2
KOH, NaOH :
\H.CN,F:
Salts -

NaCl.KNOj, CaF, :Jli.



Composition of Solution
IM) (Molarity(

Molarity = ) =

moles of solute

Molarity = -
volume of solution (L)

Molar  mol/L =

Example:
Calculate the molarity of a solution prepared by dissolving

11.5 g of solid NaOH (Mw = 40 g/mol) in enough water to

make 1.5 L of solution?



40 = . (NaOH g 115

L 15 /
:Solution
m=11.5¢g L=15L
Mw= 40 g/mol
n= = =]mo 0.288

M=n=a288=ai92M
15

:Example
Calculate the Molarity ) ’a solution prepared by dissolving

g of gaseous HC1 enough water to make 26.8 ml of 1.56
solution?

HC1 g 56
ml 26.8

:Solution

m=156g v=26.8ml= =—0.0268
1000

Mw = 1+ 35.45 = 36.45 g/mol



m 156 _ 4 0428 mol
36.45

» = =1.5
v 0.0286
Example:

Typical blood serum is about 0.14 M NaCl, what volume of
blood contains 1.0 mg NaCl?

Solution:
M=0.14 M m=1.0rr g-x -1x10
'mg 3
w =23+ 35.45 = 58.45 g/mol
, < =<n=— =1Ix1°3=1.7x10-5mol
Mw 58.45
M="=»0.14=L7x1°5
<v=12x10"4L
:Example

A 8.40 g sample of HF (M.m = ~0.0 g/mol( s dissolved

in give 2.0x102mL of solution. The concentration

of the soiution is

a) 5.9 b) 2.1 c) 83 d) 3.7 e(7.4



Solution:

V=2 .0x K fm L x~

:Example
The mass of ~aCl (M.m = 58.5 g/mol( ' ( ) in 350
'mL ofa (1-250 M solution of sodium chloride is

a)5.12gl b) 127 c)6.93g 1) 188 e) 9.10g|

Solutions:

=>n = 0.25 X0.35 = 0.0875 mol

=>m=nxMm
=0.0875 X58.5=5.12¢g



:Example

A sample g of CaCl2 (M.m = 111.0 g/mol) is 21.4
dissolved in 450.0 ir L of aqueous solution. Calculate the
‘molarity of CaCl2in solution

a)0.124  b)0.7?8  [c) 0.428 [ d) 2.46 e(70.4

Solution:

] 0" 3
V =450 nil = 0.45L

Examplem.

Calculate the mass (g) of KNO3 (molar mass = 101.1
g/mol) which is needed to prepare 250. ml of 2.00 M
KNCh solution. , —-)
a) 202 b) 75.8 ¢) 303 d) 25 l)50.6 [

Solution:
=2500.25= L
N =M xV



N =2 x 0.25 = 0.5 mol
M =nx Mw

x 101.1 =50.55g 0.5 =

Example

How much solid K2Cr20 7 must be weighed out to make 1L
0of 0.2 M solution?

1 K2Cr20 7

M 0.2
Solution

n=MxV=02x 1=0.2 mol
m=nx Mw =0.2 x (294.19) = 58.8 g>=



