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Units for Expressing Concentration  
          ΰكيήلت΍ عنήيΒتعϠل ΔϠϤستعϤل΍ Ε΍ΪحϮل΍   

Concentration: Is a general measurement unit stating the amount of 
solute present in a known amount of solution. 

Concentration= ௔௠௢௨௡௧ ௢௙ ௦௢௟௨௧௘௔௠௢௨௡௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 

Although the terms “solute” and “solution” are often associated with 
liquid samples, they can be extended to gas-phase and solid-phase 

samples as well. The actual units for reporting concentration depend on 

how the amounts of solute and solution are measured. 

 ΰكيήلت΍: Ϯه ΓΪحϭ αΎقي ΔمΎع ϰل΍ ήتشي ΔيϤك Ώ΍άϤل΍ في ΔيϤك Δفϭήمن مع ϝϮϠحϤل΍. ϰϠغم عήل΍ 
ϥ΍  يϜϤن ΍لا ΍نه ΍لسΎئ΍ ،ΔϠلعيΕΎϨ مع تήتΒط مΎ غΎل΍ "  ΎΒلϤح΍ "ϭ "ϝϮϠلΏ΍άϤ" مصطϠحΕΎ أϥ من

΍ لϤيشΝΫΎϤϨل ΔيίΎلغ΍ ϭ ΔΒϠلص΍لكάك  ϥ΍ϭΕ΍ΪحϮل΍ ΔيϠلفع΍ لΰكيήتϠ ΪϤتعت ϰϠكيف عΔي αΎقي ΕΎيϤك 
Ώ΍άϤل΍ ل΍ϭϤϠح.ϝϮ :Δلآتي΍ لصيغ΍ ϯΪحΎب ΰكيήلت΍ عن ήيΒلتع΍ نϜϤي  

 

1- Molarity (M):                                                                     :ΔيέلاϮϤل΍ 
It is the number of moles (number of molecular grams) of solute per liter 

of solution.  

 ΩΪع ΎϬف بأنήتعϝϮϠحϤل΍ من ήفي لت Δب΍άϤل΍ ΓΩΎϤل΍ من )ΔيΌيΰلج΍ ΕΎم΍ήلغ΍ ΩΪع( ΕلاϮϤل΍.  

M = ௡௨௠௕௘௥ ௢௙௦௢௟௨௧௘ ௠௢௟௘௦௏ ሺ௅𝑖௧௘௥ሻ 
 = ௡௏ ሺ௅𝑖௧௘௥ሻ 

        
Ώ΍άϤل΍ ΕلاϮم ΩΪع 
ήتϠلΎب ϝϮϠحϤل΍ حجم

 = ΔيέلاϮϤل΍ 

  Where    ݊ =   wtMwt 
                          

ϥίϭ Ώ΍άϤل΍ ϡ΍ήلغΎب  
ل΍ Ώ΍άϤϠل΍ ϥίϮلجΰبΌي

 = ΕلاϮم ΩΪع Ώ΍άϤل΍  

M = ௡௨௠௕௘௥ ௢௙ ௠𝑖௟௟𝑖௠௢௟௘௦௏ ሺ௠௅ሻ 
                        

ΕلاϮي مϠم ΩΪع Ώ΍άϤل΍  
بΎلϠϠϤيت΍ ήلϤحϝϮϠ حجم

 = ΔيέلاϮϤل΍ 

ܯ = ݐݓܯݐݓ ݔ ͳͲͲͲܸ݉ܮ  

 wt  ،ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ لΜϤيMwt  لΜϤيΏ΍άϤϠي لΌيΰلج΍ ϥίϮل΍ ،VmL  لΜϤي ϝϮϠحϤل΍ حجم
.ήيتϠϠϤلΎب 

Units of molarity are: mole/L , mmole/mL  
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Ex. How many grams of AgNO3 used to prepare 500 mL of 0.125 M 
solution (Mwt = 169.9 g/mole). ܯ = ௪௧ெ௪௧ ݔ ଵ଴଴଴௏௠௅ ݐݓ      ⇒⇒⇒         = ெ௫ ௪௧ ௫ ௏௠௅ଵ଴଴଴ ݐݓ  = ெ௫ ௪௧ ௫ ௏௠௅ଵ଴଴଴  = ଴.ଵଶହ ௫ ଵ଺ଽ.ଽ ௫ ହ଴଴ଵ଴଴଴  = 10.619 g 

Ex. Calculate the molarity (M) of solution result from dissolving 20 g of  
sodium hydroxide in 2.0 liters of solution (Na = 23, O = 16, H = 1). 
   We could solve this question in two ways:  ݊NaOH =  wt

Mwt 
 =   ʹͲ ݃ሺʹ͵+ͳ+ͳ͸ሻ ௚/௠௢௟௘ = 0.5 mole 

M = ௡௏ ሺ௅𝑖௧௘௥ሻ 
 =  ଴.ହଶ 

 = 0.25 M  

or     ܯ = ௪௧ெ௪௧ ݔ ଵ଴଴଴௏௠௅   

       = ଶ଴ସ଴ ݔ ଵ଴଴଴ଶ଴଴଴ = 0.25 M 

 

2- Normality (N):                                                                  :ΔيέΎلعي΍ 
It is the number of equivalents of solute per liter of solution.  

 ΩΪع ΎϬف بأنήتعΔمي΍ήلغ΍ ΕΎΌفΎϜϤل΍ ϝϮϠحϤل΍ من ήفي لت Δب΍άϤل΍ ΓΩΎϤل΍ من.  

N = ௡௨௠௕௘௥ ௢௙ ௦௢௟௨௧௘ ௘௤௨𝑖௩௔௟௘௡௧௦௏ ሺ௅𝑖௧௘௥ሻ 
 = ௡௢.௢௙ ௘௤௏ ሺ௅𝑖௧௘௥ሻ 

     

      
Ώ΍άϤϠل Δمي΍ήلغ΍ ΕΎΌفΎϜϤل΍ ΩΪع 

بΎلϠت΍ ήلϤح΍ ϝϮϠلحجم
έϮϨΔمΎلي΍ل =   

 Where    ݊݋.  wteq.wt  = ݍ݁ ݂݋
            

ϥίϭ Ώ΍άϤل΍ ϡ΍ήلغΎب  
لΎϜϤ Ώ΍άϤϠفئ΍ل΍ ϥίϮل

ΎϜف΍ ΕΎΌلغ΍ήمي΍ ΩΪ ΔلϤع =   

  N = ௡௨௠௕௘௥ ௢௙ ௠௘௤௏ ሺ௠௅ሻ 
                       

ل΍ Ώ΍άϤϠلغ΍ήميΎϜϤ ΔفΕΎΌع΍ ΩΪلϠϤي  
بΎلϠϠϤيت΍ήلϤحϝϮϠ حجم 

έϮϨΔمΎلي΍ل =     
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ܰ = .ݍ݁ݐݓ ݐݓ ܮͳͲͲͲܸ݉ ݔ   

wt    ،ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ لΜϤيMwt  ،Ώ΍άϤϠمي ل΍ήلغ΍ فئΎϜϤل΍ ϥίϮل΍ لΜϤيVmL  ل حجمΜϤي
.ήيتϠϠϤلΎب ϝϮϠحϤل΍ 

Units of molarity are: eq/L , meq/mL  

 

Ex. How many grams of sodium carbonate used to prepare 250 mL of 
0.20 N solution (Mwt = 106 g/mole). 

eq.wt Na2CO3 = 
Mwt 

no.of cations x oxidation number of cations
 

                      = 
ଵ଴଺   ଶ௫ଵ   = 53 g/eq ܰ = .ݍ݁ݐݓ ݐݓ ܮͳͲͲͲܸ݉ ݔ   

Ͳ.ʹ = ͵ͷݐݓ ͳͲͲͲʹͷͲ ݔ       g 2.650 = ݐݓ 

 

Ex. Calculate the normality (N) of solution result from dissolving 0.5 g 
of copper (II) hydroxide in 100 mL of distilled water. (Cu = 63.5, O = 
16, H = 1). ݁ݍ. Cu (OH)2 =  Mwt ݐݓ

no. of ionized hydroxide groups (OH-) 
  

                            = [͸͵.ͷ+ሺʹXͳ͸ሻ+ሺʹXͳሻ]݃/݈݉݁݋ʹ      =  48.75 g / eq            ܰ = .ݍ݁ݐݓ ݐݓ ܮͳͲͲͲܸ݉ ݔ   

ܰ = Ͳ.ͷ Ͷͺ.͹ͷ  ݔ ͳͲͲͲͳͲͲ  

= 0.103 N  



 
 

4 

 

3- Formality (F):                                                                      :ΔليΎمέϮلف΍ 
It is the number of moles of solute, regardless of chemical form, per liter 

of solution.  

،ΔئيΎيϤيϜل΍ تهΌعن هي ήψϨل΍ بغض ،Ώ΍άϤل΍ ΕلاϮم ΩΪع ΎϬف بأنήتع ϝϮϠحϤل΍ من ήفي لت.  

F = ௡௨௠௕௘௥ ௢௙ ௙௢௥௠௨௟௔ ௪௘𝑖௚ℎ௧௏ ሺ௅𝑖௧௘௥ሻ 
 = ௡௢.௢௙ ௙௪௏ ሺ௅𝑖௧௘௥ሻ 

   

  
 ΩΪعΏ΍άϤϠل Δمي΍ήلغ΍ Δلصيغ΍ ϥ΍ίϭ΍  

بΎلϠت΍ ήلϤحϝϮϠ حجم
فέϮمΎلي΍Δل =   

.݋݊                    wt   g.fw = ݓ݂ ݂݋
ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ 

ϥίϭ Ώ΍άϤϠل Δلصيغ΍
 =  ΩΪع΍Δمي΍ήلغ΍ Δلصيغ΍ ϥ΍ίϭ Ώ΍άϤϠل  

F = ௡௢.௢௙ ௠𝑖௟௟𝑖௙௢௥௠௨௟௔ ௪௘𝑖௚ℎ௧௏ ሺ௠௅ሻ 
                      

Ώ΍άϤل΍ ΕلاϮي مϠم ΩΪع 
ήيتϠϠϤلΎب ϝϮϠحϤل΍ حجم

يΔفέϮمΎل΍ل =   

𝐹 = .݃ݐݓ ݓ݂ ݔ ͳͲͲͲܸ݉ܮ  

wt ،ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ لΜϤيg. fw  لΜϤيΔلصيغ΍ ϥίϭ  ،Ώ΍άϤϠلVmL  ϝϮϠحϤل΍ ل حجمΜϤي
.ήيتϠϠϤلΎب 

Units of formality are: fw/L , mfw/mL. 

 

4- Molality ;mͿ:                                                                           :المولالية 
It is the number of moles of solute per kilogram of solvent.  

Ώ΍άϤل΍ ΕلاϮم ΩΪع ΎϬف بأنήيبفي  تعάϤل΍ من ϡ΍ήغϮϠكي.  

m = ௡௨௠௕௘௥ ௢௙ ௦௢௟௨௧௘ ௠௢௟௘௦ௐ௧.௦௢௟௩௘௡௧ ሺ௄௚ሻ 
                      

ΕلاϮم ΩΪع Ώ΍άϤل΍  
ϡ΍ήغϮϠيϜلΎيب بάϤل΍ ϥίϭ

يΔل΍لϮϤلا =   

݉ = ݔ ݐݓܯ ݐݓ ͳͲͲͲ  ܹݐ.   ሺ݃ሻ ݐ݊݁ݒ݈݋ݏ
 

Units of molality are: mole/Kg , mmole/g. 
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Ex. Calculate the molality (m) of solution result from dissolving 5 g of 
sodium hydroxide in 250 g of distilled water. (Mwt = 40 g/mole). ݊NaOH =  wt

Mwt 
 =   ͷ ݃ ͶͲ ௚/௠௢௟௘ = 0.125 mole 

m = ௡௨௠௕௘௥ ௢௙ ௦௢௟௨௧௘ ௠௢௟௘௦ௐ௧.௦௢௟௩௘௡௧ ሺ௄௚ሻ 
 = 

  Ͳ.ͳʹͷ    Ͳ.ʹͷͲ   = 0.5 m 

or    ݉ = ݔ ݐݓܯ ݐݓ ͳͲͲͲ  ܹݐ. =   ሺ݃ሻ ݐ݊݁ݒ݈݋ݏ ͷ ͶͲ ݔ ͳͲͲͲ  ʹͷͲ  
     = 0.5 m 

 

5- Mole fraction:                                                            :ليϮϤل΍ ήسϜل΍ 
It is the ratio between the number of moles of solute or solvent to the total 

number of moles of solute and solvent.  

.يعήف بأنه ΍لϨسΔΒ بين عΩΪ مϮلا΍ Εل΍ ϭ΍ Ώ΍άϤلάϤيب ΍ل΍ ϰلع΍ ΩΪلϠϜي لϮϤلا΍ Εل΍ϭ Ώ΍άϤلάϤيب  

X1 = ௡ଵ௡ଵ+ ௡ଶ 
            X2 = ௡ଶ௡ଵ+ ௡ଶ 

              X1 + X2 = 1 

1X  ،Ώ΍άϤϠلي لϮϤل΍ ήسϜل΍ لΜϤ2يX  ،يبάϤϠلي لϮϤل΍ ήسϜل΍ لΜϤيn1  ،Ώ΍άϤل΍ ΕلاϮم ΩΪل عΜϤي
n2 .يبάϤل΍ ΕلاϮم ΩΪل عΜϤي 

Ex. Calculate the mole fraction for A and B in their mixture if the moles 
of A= 18 and B= 40 moles.  

X1 = ଵ଼ଵ଼+ ସ଴ 
 = 0.310                      X2 = ସ଴ଵ଼+ ସ଴ 

 = 0.690 
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6- Percent Concentration:                                              :ΔيϮΌϤل΍ ΔΒسϨل΍ 
A- Weight-to-volume percent ratio     ΔيϮΌϤل΍ ΔΒسϨل΍ ΔيϤلحج΍ ΔنيίϮل΍                       

It is the number of grams of solute in 100 mL of solution. 

.مϠϠيϠتή من ΍لϤحϝϮϠ 100في ΍لΏ΍άϤ  غ΍ήمΕΎ عΩΪ هي  

%W/V = ௐ௧ ௢௙ ௦௢௟௨௧௘  ௏ ሺ௠௅ሻ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100      100 X 

ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ 
ήتϠيϠϠϤلΎب ϝϮϠحϤل΍ حجم

   = %W/V 

B- Volume percent ratio      ΔيϤلحج΍ ΔيϮΌϤل΍ ΔΒسϨل΍                                               

It is the number of milliliters of solute in 100 mL of solution. 

΍ϭلϱά يسϱϭΎ مجωϮϤ حجϤي ΍لΏ΍άϤ ) مϠϠيϠتή من ΍لϤحϝϮϠ 100هي عΩΪ غ΍ήم΍ ΕΎلΏ΍άϤ في 
.(΍ϭلάϤيب  

%V/V =  ௏ ሺ௠௅ሻ ௢௙ ௦௢௟௨௧௘  ௏ ሺ௠௅ሻ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100       100 X 

ήتϠيϠϠϤلΎب Ώ΍άϤل΍ حجم 
ήتϠيϠϠϤلΎب ϝϮϠحϤل΍ حجم

   = %V/V 

C- Weight percent ratio         ΔنيίϮل΍ ΔيϮΌϤل΍ ΔΒسϨل΍                                          

It is the number of grams of solute in 100 g of solution. 

΍لΏ΍άϤ  غϡ΍ή من ΍لϤح΍ϭ( ϝϮϠلϱά يسϱϭΎ مجίϭ ωϮϤني 100هي عΩΪ غ΍ήم΍ ΕΎلΏ΍άϤ في 
.΍ϭلάϤيب(  

%W/W =  ௐ௧ ௢௙ ௦௢௟௨௧௘  ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100          100 X 

ϡ΍ήلغΎب Ώ΍άϤل΍ ϥίϭ 
ϡ΍ήلغΎب ϝϮϠحϤل΍ ϥίϭ    = %W/W 

Ex. Calculate the percent ratio for solution result from dissolving 5 g of 
sodium hydroxide in 0.25 L of distilled water.  

%W/V =  ௐ௧ ௢௙ ௦௢௟௨௧௘  ௏ ሺ௠௅ሻ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100 

            =  ହ   ଶହ଴   X 100  

            = 2 % 
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Ex. Calculate the percent ratio for solution result from dissolving 200 
mL of methanol in 400 mL of distilled water.  

%V/V = ௏ ሺ௠௅ሻ ௢௙ ௦௢௟௨௧௘  ௏ ሺ௠௅ሻ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100 

            =  ଶ଴଴   ଶ଴଴+ସ଴଴   X 100 

 = 33.333 % 

Ex. What is the weight in grams of solute in 800 mL of 15% industrial 
solution of glucose?  

%W/W =  ௐ௧ ௢௙ ௦௢௟௨௧௘  ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 100 

15 =  ௐ௧ ௢௙ ௦௢௟௨௧௘  ଼଴଴ 
 X 100 ܹ120 = ݁ݐݑ݈݋ݏ ݂݋ ݐ g 

 

7- Other units: 
In IUPAC terminology, parts per billion, parts per million, and parts 

per thousand are weight ratio concentrations of grams of solute to one 

billion, one million grams or one thousands of sample, respectively: 

a- Parts per billion (ppb):                                            :ϥϮيϠل بϜء لΰج 

ppb =  ௐ௧ ௢௙ ௦௢௟௨௧௘   ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 109   

or  ppb =  ௐ௧ ௢௙ ௦௢௟௨௧௘ ሺµ௚ሻ   ௏௢௟௨௠௘ ௢௙ ௦௢௟௨௧𝑖௢௡ ሺ௅ሻ 
 = 

  ௡௚    ௠௅   
b- Parts per million (ppm):                                          :ϥϮيϠل مϜء لΰج 

ppm =  ௐ௧ ௢௙ ௦௢௟௨௧௘   ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 106    

or    ppm =  ௐ௧ ௢௙ ௦௢௟௨௧௘ ሺ௠௚ሻ   ௏௢௟௨௠௘ ௢௙ ௦௢௟௨௧𝑖௢௡ ሺ௅ሻ 
 = 

  µ௚    ௠௅   
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c- Parts per thousand (ppt):                                           :لف΍ لϜء لΰج 

ppt =  ௐ௧ ௢௙ ௦௢௟௨௧௘   ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 103        

or    ppt =  ௐ௧ ௢௙ ௦௢௟௨௧௘ ሺ௚ሻ   ௏௢௟௨௠௘ ௢௙ ௦௢௟௨௧𝑖௢௡ ሺ௅ሻ 
 = 

  ௠௚    ௠௅   
Note: 
Gram (g) = 103 milligram (mg) = 106 microgram (µg) = 109 nanogram (ng) 

Liter (L) = 103 milliliter (mL) = 106 microliter (µL) = 109 nanoliter (nL) 

 صϠب في صϠب صϠب في سΎئل سΎئل في سΎئل ΍لأج΍ΰء

 

ppt mL/L = µL/mL g/L = mg/mL g/Kg = mg/g 

 

ppm µL/L = nL/mL mg/L = µg/mL mg/Kg = µg/g 

 

ppb nL/L µg/L = ng/mL µg/Kg = ng/g 

 

 

 8- ايجاد تركيز المحاليل السائلة
ΔيϮΌϤل΍ ΔΒسϨل΍ Δفήئل من مع΍Ϯلس΍ ΰكيήت ΩΎيج΍ نϜϤϤل΍ ئل  )%( من΍Ϯلس΍ ϩάϬعي لϮϨل΍ ϥίϮل΍ϭ

:ΔليΎلت΍ نين΍Ϯلق΍ ϡ΍ΪΨستΎلك بΫϭ ܯ = .݌ݏ ݔ %  ͳͲͲͲ  Mwt ݔ ݎ݃  ܰ = .݌ݏ ݔ %  .ͳͲͲͲ  eq ݔ ݎ݃ wt  

𝐹 = .݌ݏ ݔ %  .ͳͲͲͲ  g ݔ ݎ݃ fw  

Also: 

N1 V1 = N2 V2 

M1 V1 = M2 V2 

F1 V1 = F2 V2 
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Note: 

Density (d) = 
  ௐ௧ ሺ௚ሻ    ௏ ௠௅     (unit: g/mL or Kg/L) 

Specific gravity (sp.gr) = 
  ௗ௘௡௦𝑖௧௬ ௢௙ ௦௨௕௦௧௔௡௖௘  ௗ௘௡௦𝑖௧௬ ௢௙ ௪௔௧௘௥    

 )Ε΍ΪحϮل΍ لي منΎعي خϮϨل΍ ϥίϮل΍(  

Ex. Calculate the normality of solution result from dilution of 100 mL of 
0.25 N nitric acid to 250 mL. 

 N1 V1 = N2 V2 

0.25 x 100 = N2 x 250 

N2 = 0.1 N 

 

Ex. Prepare 250 mL of 0.1 N solution of sulfuric acid if you know that 
sp.gr =1.84, percent ratio = 96 % and Mwt = 98 g/mole. ܰ = .݌ݏ ݔ %  .ͳͲͲͲ  eq ݔ ݎ݃ wt  

ܰ =  ሺ ͻ͸ͳͲͲሻ ݔ ͳ.ͺͶ ݔ ͳͲͲͲ  ሺͻͺʹሻ  

      = 36.049 N )يϠلأص΍ مضΎلح΍ ΰكيήل تΜϤي ΍άه( 

N1 V1 = N2 V2 

36.049 x V1 = 0.1 x 250 

V1 = 0.6935 mL ≈ 0.69 mL 

Add 0.694 mL of concentrated sulfuric acid in 250 mL volumetric flask 
(containing a small volume of distilled water) then complete the volume 
up to the mark with distilled water. 

مل من مح΍ ϝϮϠلحΎمض ΍لاصϠي ϭنضعه في قϨيΔϨ  0.69لتحضي΍ ήلϤح΍ ϝϮϠلϤطΏϮϠ نسحب 
 Δسع ΔيϤ250حج  ،ήقطϤل΍ ءΎϤل΍ من ΔϠيϠق ΔيϤك ϰϠع ϱϮمل، تحت Δلعلام΍ ϰل΍ لحجم΍ لϤϜثم ن
.ήقطϤل΍ ءΎϤلΎب 
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Ex. Prepare 500 mL of 0.5 N solution of hydrochloric acid if you 
know that sp.gr =1.184, percent ratio = 37 % (H= 1, Cl= 35.5). 

 

Solved questions 

Q1- What is the formal concentration of NaCl solution (Mwt 58.5 

g/mole) if 0.1753 g of the salt dissolved in sufficient amount of water 

to give 240 mL of solution? 𝐹 = .݃ ݐݓ ݔ ݓ݂ ͳͲͲͲ ܸ݉ܮ  =    Ͳ.ͳ͹ͷ͵  ͷͺ.ͷ ݔ  ͳͲͲͲ   ʹͶͲ   
 

    = 0.0125 F (mfw/mL) 

 

 

Q2- Calculate the molality (m) of a solution, which is 10 % by weight 

NaOH (Mwt 40 g/mole), supposing that we take 100 g of solution. 

  

100 g of solution = 10 g NaOH + 90 g H2O 

 ݉ = ݔ ݐݓܯ ݐݓ ͳͲͲͲ  ܹݐ. =  ሺ݃ሻ ݐ݊݁ݒ݈݋ݏ   ͳͲ   ͶͲ  ݔ  ͳͲͲͲ   ͻͲ  

 

     = 2.778 m (mmole/g) 

  

Q3- Calculate the molarity and normality of a solution containing 10.6 g 

of sodium carbonate Na2CO3 (Mwt 106 g/mole) in one liter of aqueous 

solution? 

M = ௡௏ ሺ௅𝑖௧௘௥ሻ 
      [ ݊ =  wt  Mwt   = 

 10.6    106   = 0.1 mole ]                                          

  M =  
  Ͳ.ͳ     1   = 0.1M (mole/L)         
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or     ܯ = ݐݓܯݐݓ ݔ ͳͲͲͲܸ݉ܮ =    ͳͲ.͸  ͳͲ͸ ݔ  ͳͲͲͲ   ͳͲͲͲ   
      = 0.1 M (mole/L) 

N = ௡௢.௢௙ ௘௤  ௏ ሺ௅𝑖௧௘௥ሻ    
.݋݊                                            wt  eq.wt   =  ͳͲ.͸ ͳͲ͸/ሺʹ x ͳሻ   = 0.2 eq  = ݍ݁ ݂݋

 N =   ଴.ଶ    ଵ   = 0.2 N (meq/mL)       

 or    ܰ = .ݍ݁ݐݓ ݐݓ ܮͳͲͲͲܸ݉ ݔ   

ܰ = ͳͲ.͸ ͳͲ͸/ሺʹ x ͳሻ  ݔ  ͳͲͲͲ  ͳͲͲͲ  
    = 0.2 N (meq/mL) 

 

Q4- 16 g of KNO3 is dissolved in 84 g of water to give 16 % KNO3 

solution. express the concentration in ppm. 

ppm =  ௐ௧ ௢௙ ௦௢௟௨௧௘   ௐ௧ ௢௙ ௦௢௟௨௧𝑖௢௡ 
 X 106      

        =  ଵ଺ ௚   ଼ସ ௚ 
 X 106   = 0.1905 X 106 ppm (µg/g) 
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Q5- Calculate the number of grams of solute in: 

a - 1 L of 0.2 N Ba(OH)2 solution (Mwt 171 g/mole).  

b - 5 L of 0.2 N (NaOH) solution (Mwt 40 g/mole). 

a –  ܰ = ௪௧ ௘௤.௪௧ ݔ ଵ଴଴଴௏௠௅ ݐݓ      ⇒⇒⇒         = ே௫ ௘௤.௪௧ ௫ ௏௠௅ଵ଴଴଴ ݐݓ  =  ଴.ଶ ௫ ሺభ7భమ ሻ ௫ ଵ଴଴଴ଵ଴଴଴   = 17.1 g 

b –  ܰ = ௪௧ ௘௤.௪௧ ݔ ଵ଴଴଴௏௠௅         ⇒⇒⇒      wt = N୶ eq.୵t ୶ VmLଵ଴଴଴ ݐݓ  =  ଴.ଶ ௫ ሺ4బభ ሻ ௫ ହ଴଴଴ଵ଴଴଴   = 40 g 

 

Q6- How can you prepare: 

a - 250 mL of 0.25 F HCl, if sp.gr of HCl =1.184 and containing about 

37% HCl by weight (Mwt 36.5 g/mole). 

b - 250 ml of 0.1M H2SO4, if sp.gr = 1.84 and containing about 96% 

H2SO4. 

a - 𝐹 = .݌ݏ ݔ %  .ͳͲͲͲ  g ݔ ݎ݃ fw =   ቀ ͵͹ͳͲͲቁ ͳͲͲͲ  ͵͸.ͷ ݔ ͳ.ͳͺͶ ݔ  

      = 12.002 F     

F1 V1 = F2 V2 

12.002 x V1 = 0.25 x 250 

V1 = 5.207 mL 
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Add 5.207 mL of concentrated hydrochloric acid in 250 mL volumetric 
flask (containing a small volume of distilled water) then complete the 
volume up to the mark with distilled water. 

مل،  250مل من مح΍ ϝϮϠلحΎمض ΍لاصϠي ϭنضعه في قϨيΔϨ حجϤيΔ سعΔ  5.207نسحب  
.ήقطϤل΍ ءΎϤلΎب Δلعلام΍ ϰل΍ لحجم΍ لϤϜثم ن ،ήقطϤل΍ ءΎϤل΍ من ΔϠيϠق ΔيϤك ϰϠع ϱϮتحت 

b - 

ܯ = .݌ݏ ݔ %  ͳͲͲͲ  Mwt ݔ ݎ݃ =    ቀ ͻ͸ͳͲͲቁ ͳͲͲͲ  ͻͺ ݔ ͳ.ͺͶ ݔ  

      = 18.024 M     

 

M1 V1 = M2 V2 

18.024 x V1 = 0.1 x 250 

V1 = 1.387 mL 

Add 1.387 mL of concentrated sulfuric acid in 250 mL volumetric flask 
(containing a small volume of distilled water) then complete the volume 
up to the mark with distilled water. 

مل،  250مل من مح΍ ϝϮϠلحΎمض ΍لاصϠي ϭنضعه في قϨيΔϨ حجϤيΔ سعΔ  1.387نسحب  
حجم ΍ل΍ ϰلعلامΔ بΎلΎϤء ΍لϤقطή.تحتϱϮ عϰϠ كϤيΔ قϠيΔϠ من ΍لΎϤء ΍لϤقطή، ثم نϤϜل ΍ل  

Q7- Calculate the normality (N) of a 500 mL solution containing 20 g of 

NaOH (Mwt 40 g/mole). ܰ = .ݍ݁ ݐݓ ݔ ݐݓ ͳͲͲͲܸ݉ܮ  

     = ʹͲ  ͶͲ  ݔ ͳͲͲͲ  ͷͲͲ  
     = 1 N (meq/mL) 
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Q8- Find the molarity of 100 mL of 1.17 % (W/V) NaCl solution (Mwt = 

58.5 g/mole). ܯ = ݔ ݐݓܯ ݐݓ ͳͲͲͲܸ݉ܮ       = ͳ.ͳ͹   ͷͺ.ͷ   ݔ ͳͲͲͲ  ͳͲͲ   
    = 0.2 M (mmole/mL) 

 

Q9- Calculate the mole fraction of 15 % by weight aqueous sugar 

solution (15 % w/w C6H12O6) (Mwt C6H12O6 = 180 g/mole, Mwt H2O 

= 18 g/mole). 

100 g of solution = 15 g C6H12O6 + 85 g H2O 

 ݊ C6H12O6 = 
wt  Mwt    = 

15 ͳͺͲ  = 0.083 mole 

  ݊ H2O = 
wt  Mwt    = 

ͺͷ  ͳͺ   = 4.722 mole 

X1 = ௡ଵ௡ଵ+ ௡ଶ 
                      X2 = ௡ଶ௡ଵ+ ௡ଶ 

 

X1 = ଴.଴଼ଷ଴.଴଼ଷ+ ସ.଻ଶଶ 
  = 0.017                 X2 = ସ.଻ଶଶ଴.଴଼ଷ+ ସ.଻ଶଶ 

 = 0.983 

 

X1 + X2 = 1       ⇒ ⇒ ⇒    0.017 + 0.983 = 1 


