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Lect.3. GENERAL CHEMISTRY LABORATORY

Ionic Compound

The crystal structure of sodium chloride, NaCl, a typical ionic compound.
The purple spheres represent sodium cations, Na*, and the green spheres
represent chloride anions, CI .

In chemistry, anionic compound is™a.chemical compound composed
of ions held together by electrostatie.forces termed ionic bonding.
NaCl in water Na' (aq) + Clc(aq) .

The compound is neutral overall, but consists of positively charged ions
called cations and négatively charged ions called anions. These can
be simple ions such Jas the sodium (Na*) and chloride (CI") in sodium
chloride, orgolyatomic species such as

the ammonium~(NH+) and carbonate, CO2 .

KmnoximWater K*(aq) + mno, ~ (aq).

H,Qin water H'(ag) O +(aq)



https://en.wikipedia.org/wiki/Crystal
https://en.wikipedia.org/wiki/Sodium_chloride
https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Cation
https://en.wikipedia.org/wiki/Chloride
https://en.wikipedia.org/wiki/Anion
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Chemical_compound
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Electrostatic_forces
https://en.wikipedia.org/wiki/Ionic_bonding
https://en.wikipedia.org/wiki/Cation
https://en.wikipedia.org/wiki/Anion
https://en.wikipedia.org/wiki/Simple_ion
https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Chloride
https://en.wikipedia.org/wiki/Sodium_chloride
https://en.wikipedia.org/wiki/Sodium_chloride
https://en.wikipedia.org/wiki/Polyatomic_ion
https://en.wikipedia.org/wiki/Ammonium
https://en.wikipedia.org/wiki/Carbonate
https://en.wikipedia.org/wiki/File:Halite-57430.jpg

uc:wcm",%
Lect.3. General Chemistry Laboratory Cﬁ Reem.S.Najm

Lect.3.

Concentration Definition

In chemistry, concentration
refers to the amount of a
substance per defined space.

Another definition is that concentration is the
ratio of solute in a solution to either solvent or
total solution.

Concentration usually<is/expressed in terms of mass per unit volume.
However, the solute\concentration may also be expressed in moles or
units of volume 4nstead of volume, concentration may be per unit mass.

Unit of Concentration:

g/em3. kg/1. M. N,
kg/L



https://www.thoughtco.com/definition-of-mass-604563
https://www.thoughtco.com/definition-of-volume-in-chemistry-604686
https://www.thoughtco.com/mole-definition-in-chemistry-606377
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Molarity

* Molarity is defined as the amount of moles
of a compound dissolved in an amount of
solvent (usually water).

* |t can be solved with the equation:

: — moles solute
Molarity M) = jiters of solution

Molarity.

(M)=moles of solute / liters of solution (not solvent).

Unit of Molarity :

Moles\ liters
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Example For Molarity;

Same Molarity!

oo Same Molarity!

o
! Different Molarities!

wons|  (Gases occupy entire contabner)

\“” Different Molarities!
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Example 1:

What is the molarity of a solution
containing 0.32 moles of NaCl in 3.4
liters?

... 0.32 moles NaCl
molarity = 341

- 0.094 M NaCl

Example 2

2.0 moles of NaCl are dissolved_ in.enough water to prepare 1.0
L of solution, the resulting NaClysolution has a molarity of 2.0
M?

M=2.0 moles.
V=1.0L.
Answer
(M) = moles-0f'solute / liters of solution
2:0.moles
(M)= =2.0 M NacCl solution
1.0L.
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Example 3

What is the molarity of a 0.350 L solution that contains 46
g of KCI?

Step 1. Determine the quantities of solute and solution.

KCI= > Atomic mass
=%39+35.5=74.5 g KClI
1mole KCI=74.5 g KCI

46 g x Imole
= 0.61mole

74.59

Step 2: : write (M) = moles of solute./liters of solution,

0.61 moles KCI
=1.77-MXKC |.

0.350 L solution
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Example 4
Dissolve 5.00 g of NiC,.sH,0 in enough water to make 250 ml
of solution calculate Molarity ?

Step 1: calculate No of NiCl,.¢H,0
Ni, 58.6934,Cl,35,5,H, 1,0,16
58.6934+35.5 x 2=129.6934
1x2+16=108
129.6934+108 =237.7
5.00.1mol
= 0.0210mol

2317.7

Step2: calculate Molarity

(M) = moles of solute / literscof'solution
0.0210mol

=0.0841M

0.250L



https://www.thoughtco.com/molarity-definition-in-chemistry-606376
https://www.thoughtco.com/molarity-definition-in-chemistry-606376
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Example 5

What mass of oxalic acid H,C,Oy, is required to make 250 ml of
a 0.0500 M solution ?

Step 1. No of moles = Molarity * Volume
H,C,0,=1*2+2*12+16*4= 90

90*1000=90.00

Step2:change ml to liter
250 ml * 1L
=0.250 L.

1000ml

Moles= (0.0500 M\L) * (0.250 L) =:0.6125 Moles.

Step3: convert moles to grams
0.0125 Mol*90.00 g\mol=1.13 g
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PREPARING SOLUTIONS:

Solutions are commonly made up in the laboratory from solid materials,
from liquids or from other solutions. The descriptions below assume
knowledge of the calculations required to determine solution
concentrations, the ability to accurately weigh solids and to pipet liquids.

1- From solid material :

(1) Determine the concentration and amount of solution required”for the
experiment.

(2) Calculate the amount of solute required to prepare the desired
solution.

(3) Weigh out the amount of solute calculated in step (2) and obtain
a volumetric flask of appropriate volume,

(4) Add the solute to the volumetric flask.

(5) Fill the volumetric flask approximately-two thirds full, stopper and

mix. Do this by inverting the flask, shaking and returning the flask to
upright. Do this ten times. Make'sure to hold the stopper in the flask.

(6) Carefully fill the flask to the'mark etched on the neck of the flask. Use
a wash bottle or medicine/drepper if necessary.

(7) Mix the solution thoroughly by stoppering the flask securely and
inverting it ten to twelve times.

2- From'a\liquid material:

(1) Determine the concentration and amount of solution required for
the experiment.

(2)-Calculate the amount of stock solution or liquid required to
prepare the desired solution (a stock solution is one with a known
concentration greater than the solution you are preparing).

(3) Use a pipet to measure the amount of solution or liquid calculated
in step (2).

(4) Add the solution or liquid to a volumetric flask of appropriate
volume.

(5) Fill the volumetric flask approximately two thirds full and mix.

(6) Carefully fill the flask to the mark etched on the neck of the flask.
Use a wash bottle or medicine dropper if necessary.



http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/solncalc.htm
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/solncalc.htm
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/mass.htm
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/piptech.htm
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/empty.jpg
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/wsolid.jpg
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/fill.jpg
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/shake.jpg
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/full.jpg
http://www.harpercollege.edu/tm-ps/chm/100/dgodambe/thedisk/labtech/empty.jpg

& P
Lect.3. General Chemistry Laboratorv<>:é§Reem.S.Naim.

Lect.3.

Solution:

a solution is

a homogeneous mixture composed of
two or more substances. such a mixture,
a solute is a substance dissolved in
another substance, known as a solvent.

(NaCl) in water. The salt is the solute
and the water the solvent.

*Solute: the substance being dissolved.

* Solvent: the substance doing the dissolving. (the larger amount).
* Solution : a homogeneous mixture-ef-the solute and the solvent.
* Solution= solvent + solute.

* Agueous (aq)= water.solution.

Characteristics
A solution is a homogeneous mixture of two or more substances.

The particles of solute in a solution cannot be seen by the naked eye.
A solution does not allow beams of light to scatter.

A solution is stable.

The solute from a solution cannot be separated by filtration

or( mechanically).

It is composed of only one phase.



https://en.wikipedia.org/wiki/Homogeneous_(chemistry)
https://en.wikipedia.org/wiki/Mixture
https://en.wikipedia.org/wiki/Dissolution_(chemistry)
https://en.wikipedia.org/wiki/Solvent
https://en.wikipedia.org/wiki/Sodium_chloride
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Homogeneous_mixture
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Light_scattering
https://en.wikipedia.org/wiki/Filtration
https://en.wikipedia.org/wiki/Phase_(matter)
https://en.wikipedia.org/wiki/File:SaltInWaterSolutionLiquid.jpg
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Dilution.

Often it is necessary to take a concentrated solution and dilute it.
However, we want to dilute it in a controlled way so that we know the
concentration after dilution. The way this is done can be extracted from
the following figure of dilution.

Dilute Solution of Known Molarity
The solution dilution calculator tool calculates the volume
of stock concentrate to add to achieve a specified volume
and concentration. The calculator uses the formula
M.V:=M,V, where "1" represents the concentrated
conditions (stock solution Molarity and volume) and "2"
represents the diluted conditions (desired volume and
Molarity). To prepare a solution of specific Molarity
based on mass, please use the Mass Molarity Calculator.
To dilute a solution of concentrated acid or base of known w/w%
strength, please use the Acid & Base Molarity Calculator.
I\/I1V1 < M2V2
M-anitial molarity
Mj<final molarity
V; = initial volume
V,- final volume

« C; = initial concentration or molarity

« V; =initial volume

« C, =final concentration or molarity

 V, = final volume



http://www.sigmaaldrich.com/chemistry/stockroom-reagents/learning-center/technical-library/mass-molarity-calculator.html
http://www.sigmaaldrich.com/chemistry/stockroom-reagents/learning-center/technical-library/molarity-calculator.html
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Dilution:

The process of making a
substance less concentrated by
adding a solvent, such as water.

Example 6
How would you prepare 500.0 ml of 0.2500M NaOH solution Starting
from concentration of 1M solution?

M.V = M,V,

M- 1IM V=7

M, =0.250M  V,-500 ml.
V1= My*V,o\ M,

0.250M x 500ml

=126ml
1M
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Example 7

A student pipets exactly 5.00mL of 3.47 x 10-2 M FeCl;
solution

into avol flask and add enough water to make 250mL of
solution. What is the concentration of the diluted solution?

M1=3.47 x 10°M
V1=5.00mL
M2=?

V2=250mL
M1*V1 = M2*V2

M2=3.47 x 10-2 *5.00\250mL = 6,94'% 10 M
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Example8

The% of sulfuric acid is 45% and specific gravity is 1.23 g\mol prepare
0.125M in 100MlI of H,SO,4?(when the atomic mass of S=32,H=1,0=16).
M.Wt= Y Atomic mass of element.

M.Wt=(H*1)+(5*32)+(0*16).

M.Wit=(1*2)+(1*32) +(16*4)=98.

H,S0,=98.
08
— =49
2
SP.G*% *10
M=

M. Wt

1.23*45*10

=11,295 M
49

M;c11,295 MV, =

M,-0.125 M« \OV,= 100 Ml

M1¥V4 = M2*V2

0.125 M 100 MI
V= =1.1 Ml of H,SO,
11,295 M
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Exampleg

Prepare 0.25 M in 200 Ml of HCI when% of acid is 37.5, specific gravity
1s1.19g\mole(when the atomic mass of H=1,CI=35.5)

M.Wt= Y Atomic mass of element.

M.Wt=(H*1)+(CI *1)

1+35.5=36.5gImole

M=SP.G*% *10\ M.Wt

1.199\mole*37.58*10

M = =12.23M.
36.5

M;=12.23M, V, =7

M2= 0.25M V2=200M|

M1*V1 = M2*V2

0.25M *200
Vi =— = 4.1ml HCI
12.23
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Preparing of sulfuric acid solution

Always ADD Acid (AA)to water !Agreat amount of heat is liberated
,when a sulfuric acid is added to water .

The temperature of solution will rise rapidly ,In fact the temperature may
rise so fast that the solution ,will boil and possibly,

spatter a strongly acidic solution . consider immersingi(iu\
mixing vessel in a bucket of ice to control the SOIUti%
temperature ,Always add the acid to water very slp@

stirring continuously . (\§

ile







