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𝒏𝒐. 𝒐𝒇 𝒎𝒐𝒍𝒆   =    
𝒎𝒂𝒔𝒔 𝒐𝒇 𝒔𝒖𝒃𝒔𝒕𝒂𝒏𝒄𝒆

𝒇𝒐𝒓𝒎𝒖𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕 
 

Calculations Used in Analytical Chemistry 

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 =   
𝒏𝒐. 𝒐𝒇 𝒎𝒐𝒍𝒆𝒔 𝒔𝒐𝒍𝒖𝒕𝒆 (𝒎𝒐𝒍𝒆)

𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏 (𝑳)
 

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 =
𝒎𝒂𝒔𝒔 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒆 𝒈  

𝒇𝒐𝒓𝒎𝒖𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕(
𝒈

𝒎𝒐𝒍
)

× 
𝟏 𝑳

𝟏𝟎𝟎𝟎 𝒎𝒍

𝒙  𝒎𝒍
  

Q/ Preparation of solution is contained  0.28 g NaOH that is dissolved in 500 ml 
of  water? (F.wt  =  40 g/ mol) 

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 =
𝒎𝒂𝒔𝒔 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒆 𝒈  

𝒇𝒐𝒓𝒎𝒖𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕(
𝒈

𝒎𝒐𝒍
)

×  
𝟏𝟎𝟎𝟎 𝒎𝒍

𝟏 𝑳

𝒙  𝒎𝒍
  

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 (𝑵𝒂𝑶𝑯)  =
𝟎.𝟐𝟖 𝒈  

𝟒𝟎 (
𝒈

𝒎𝒐𝒍
)

×  
𝟏𝟎𝟎𝟎 𝒎𝒍

𝟏  𝑳

𝟓𝟎𝟎  𝒎𝒍
  

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 𝑵𝒂𝑶𝑯 = 𝟎. 𝟎𝟏𝟒 𝒎𝒐𝒍/𝑳  
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𝑵𝒐𝒓𝒎𝒂𝒍𝒊𝒕𝒚 
𝒆𝒒

𝑳
=   

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒕 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒆

𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏 (𝑳)
 

𝑁
𝑒𝑞

𝐿
=   𝑛 

𝑒𝑞

𝑚𝑜𝑙
 ×  

𝑚 (𝑔)

𝑓. 𝑤𝑡(
𝑔

𝑚𝑜𝑙
)

 ×  
1000(

𝑚𝑙
𝐿 )

𝑣(𝑚𝑙)
 

Calculations Used in Analytical Chemistry 

Number of milliequivalents (meq) = 
𝒎 (𝒎𝒈)

𝒆𝒒.𝒘𝒕 (
𝒎𝒈

𝒎𝒆𝒒
)
       = normality (meq/L) × volume (L) 

Reaction Type  Reacting Unit 
 

Acid , base H+     ,   OH- 

Oxidation–reduction  electron 

𝑀 =   
𝑝𝑝𝑚

𝐹. 𝑤𝑡  × 1000
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Calculate the Normality of 2.35 g/250  ml solution of KMnO4 (F.wt=158.04 g/mol)  if 

Mn7+ is reduced to  Mn2+? 

Solution: 

 𝑬𝒘 
𝒆𝒒

𝒈
 =  

𝑭.𝒘𝒕 (
𝒈

𝒎𝒐𝒍
)

𝒏  (
𝒆𝒒

𝒎𝒐𝒍
)

    

𝑬. 𝑾 = 𝟑𝟏. 𝟔(
𝒈

𝒆𝒒
)  

𝑵 
𝒆𝒒

𝑳
 =   

𝒎(𝒈)

𝒆𝒒.𝒘𝒕(
𝒈

𝒆𝒒
)
 x 

𝟏𝟎𝟎𝟎 𝒎𝒍/𝑳

𝒗 (𝒎𝒍)
 

𝑵 
𝒆𝒒

𝑳
 =   

𝟐.𝟑𝟓(𝒈)

𝟑𝟏.𝟔 (
𝒈

𝒆𝒒
)
 x 

𝟏𝟎𝟎𝟎 𝒎𝒍/𝑳

𝟐𝟓𝟎 (𝒎𝒍)
 

𝑵 
𝒆𝒒

𝑳
=   𝟎. 𝟐𝟗𝟕𝟒 (

𝒆𝒒

𝑳
)  

𝑬𝒘 
𝒆𝒒

𝒈
 =  

𝟏𝟓𝟖 (
𝒈

𝒎𝒐𝒍
)

𝟓 (
𝒆𝒒

𝒎𝒐𝒍
)
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Molarity Calculation for Liquid 

Density expresses the mass of a substance per unit volume.  

In SI units, density is expressed in units of kg/L or  alternatively g/mL. 

Specific gravity is the ratio of the mass of a substance to the mass of an 

equal volume of water. 

Please note that all of the above information you can find on packing lable of 
solution. 

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 
𝒎𝒐𝒍𝒆

𝑳
=

𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒈𝒓𝒂𝒗𝒊𝒕𝒚 
𝒈

𝒎𝒍
𝒙 𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝒂𝒈𝒆 𝒐𝒇 𝒑𝒖𝒓𝒊𝒕𝒚 %  𝒙  𝟏𝟎𝟎𝟎

𝒎𝒍
𝑳

𝑭𝒐𝒓𝒎𝒖𝒍𝒆 𝒘𝒆𝒊𝒈𝒉𝒕 (
𝒈

𝒎𝒐𝒍𝒆
)
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Q/ Preparation of 100 ml of 6.0  M HCl from a concentrated solution 

that has a specific gravity of 1.18 and is 37% (w/w) HCl (36.5 g/mol)?. 

𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 
𝒎𝒐𝒍𝒆

𝑳
=

𝟏. 𝟏𝟖
𝒈

𝒎𝒍
𝒙 

𝟑𝟕
𝟏𝟎𝟎

𝒙  𝟏𝟎𝟎𝟎
𝒎𝒍
𝑳

𝟑𝟔. 𝟓(
𝒈

𝒎𝒐𝒍𝒆
)

 
𝑴𝒐𝒍𝒂𝒓𝒊𝒕𝒚 

𝒎𝒐𝒍𝒆

𝑳
 𝑯𝑪𝒍 𝑪𝒐𝒏𝒄. = 𝟏𝟏. 𝟗  𝒎𝒐𝒍𝒆/𝑳 

𝑀 𝑑𝑖𝑙.  ×     𝑉  𝑑𝑖𝑙  =     𝑀 𝑐𝑜𝑛𝑐.       ×      𝑉 𝑐𝑜𝑛𝑐.  

6 
𝑚𝑜𝑙

𝐿
  × 100 𝑚𝑙  =     11.9 𝑚𝑜𝑙/𝐿 ×      𝑉 𝑐𝑜𝑛𝑐.  

6 
𝑚𝑜𝑙

𝐿
  × 100 𝑚𝑙  =     11.9 𝑚𝑜𝑙/𝐿 ×      𝑉 𝑐𝑜𝑛𝑐.  

𝑉  𝐻𝐶𝑙 𝑐𝑜𝑛𝑐.    =    50.4 𝑚𝑙  



مسار علي عواد. د.م 4/25/2021  8 

The chemical composition of aqueous solutions 

Classifying Solutions of Electrolytes 

Weak electrolytes ionize only 
partially 

NH3  , NH4OH 
CH3COOH , 

H2CO3 , H2S, 
H2SO3 , H3PO4 

Strong electrolytes ionize almost completely 

. NaOH  , KOH 


