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Concentration Formula Sheet: 
Mass Percent: 
 

𝑚𝑎𝑠𝑠 % =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 100% 

 

Volume Percent: 
 

𝑉𝑜𝑙𝑢𝑚𝑒 % =  
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 100% 

 
 

Solutions: 
 

𝑆𝑜𝑙𝑢𝑡𝑒 (𝑵𝒂𝑪𝒍) + 𝑆𝑜𝑙𝑣𝑒𝑛𝑡 (𝑯𝟐𝑶) = 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
 

Dilution: 
 

𝑀1𝑉1 = 𝑀2𝑉2 
 

Mole Fraction: 
 

𝑋𝐴 =  
𝑛𝐴

𝑛𝑇

          𝑛𝑇 = 𝑛𝐴 + 𝑛𝐵 + 𝑛𝐶  + . .. 

 
 

Density:  
 

𝑑 =
𝑚𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒
                   𝑑 =

𝑚

𝑉
 

 

Molarity: 
 

𝑴 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐿𝑖𝑡𝑒𝑟𝑠 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
             𝑀 =

𝑛

𝑉
 

 
 

molality: 
 

𝒎𝒐𝒍𝒂𝒍𝒊𝒕𝒚 =
𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐾𝑔 𝑜𝑓 𝑆𝑜𝑙𝑣𝑒𝑛𝑡
 

 

Normality: 
 

𝑵 =
# 𝑜𝑓 𝑔𝑟𝑎𝑚 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐿𝑖𝑡𝑒𝑟𝑠 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 

 
 
# of Gram Equivalent Weight: 
 

# 𝑜𝑓 𝑔𝑟𝑎𝑚 𝐸𝑊 =
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑊𝑒𝑖𝑔ℎ𝑡
 

 
 
Equivalent Weight: 
 

𝐸𝑊 =
𝑀𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠

𝑛
 

 

Normality: 
𝑵 = 𝑀 × 𝑛 

 
Normality – Simplified Formula: 
 

𝑵 =  
𝑚 ∗ 𝑛

𝑉 ∗ 𝑀𝑤
 

 
𝑚 → 𝑚𝑎𝑠𝑠 (𝑔) 
𝑉 → 𝑉𝑜𝑙𝑢𝑚𝑒 (𝐿𝑖𝑡𝑒𝑟𝑠 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛) 
𝑀𝑤 → 𝑀𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑟 𝑀𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 
𝑛 → 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐻+ 𝑜𝑟 𝑂𝐻− 𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑢𝑛𝑖𝑡 
 
Acid Base Neutralization Reactions: 
 

𝑁1𝑉1 = 𝑁2𝑉2 
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Parts Per Million:  (ppm) 
 

𝑝𝑝𝑚 (𝑚 𝑚⁄ )  =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 106 

 
 

𝑝𝑝𝑚 (𝑉 𝑉⁄ )  =  
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 106 

 
 

𝑝𝑝𝑚 (𝑚 𝑉⁄ )  =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 (𝒈)

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝒎𝑳)
 𝑥 106 

 
 

𝑝𝑝𝑚 (𝑚 𝑉⁄ )  =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 (𝒎𝒈)

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝑳)
 

 
 
Note:  1 𝑝𝑝𝑚 = 1 𝒎𝒈 𝑳⁄          1 𝑝𝑝𝑏 = 1 𝒖𝒈 𝑳⁄  
 

Parts Per Billion:  (ppb) 
 

𝑝𝑝𝑏 (𝑚 𝑚⁄ )  =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 109 

 
 

𝑝𝑝𝑏 (𝑉 𝑉⁄ )  =  
𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛
 𝑥 109 

 
 

𝑝𝑝𝑏 (𝑚 𝑉⁄ )  =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 (𝒈)

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝒎𝑳)
 𝑥 109 

 
 

𝑝𝑝𝑏 (𝑚 𝑉⁄ ) =  
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 (𝒖𝒈)

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝑳)
 

 
 
Note:  1 𝑝𝑝𝑚 = 1000 𝑝𝑝𝑏 
 
 

Concentration Vs Solubility: 
 
Unsaturated Solution:          𝐶 < 𝑆       (Dissolution) 
Saturated Solution:                𝐶 = 𝑆       (Equilibrium) 
Supersaturated Solution:    𝐶 > 𝑆      (Precipitation) 
 

Henry’s Law: 
 

𝑃2

𝑃1
=  

𝑆2

𝑆1
               𝑆 = 𝑘𝑃               

𝑆1

𝑃1
=

𝑆2

𝑃2
 

 

Note:  𝑘 → 𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑔𝑎𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 (
𝑚𝑜𝑙

𝐿∗𝑎𝑡𝑚
) 

 
Enthalpy of Solution: 
 

∆𝑯𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏 = ∆𝐻𝐻𝑦𝑑𝑟𝑎𝑡𝑖𝑜𝑛 − ∆𝐻𝐿𝑎𝑡𝑡𝑖𝑐𝑒 𝐸𝑛𝑒𝑟𝑔𝑦  
 
 

∆𝑯𝒐
𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏 = ∑ 𝑛 𝐻𝑜

𝑓(𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠) − ∑ 𝑛 𝐻𝑜
𝑓(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠) 

 
 

 


