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𝑞 ൌ 𝑚𝑐Δ𝑇 

Δ𝐻ୱ୭୪୬ ൌ Δ𝐻ୱ୭୪୳୲ୣ ൅ Δ𝐻ୱ୭୪୴ୣ୬୲ ൅ Δ𝐻୫୧୶ 

𝑆୥ୟୱ ൌ 𝑘ୌ𝑃୥ୟୱ 

M ൌ
mol solute
L solution

 

𝑚 ൌ
mol solute
kg solvent

 

χ ൌ
mol solute

mol solute ൅ mol solvent
 

mass % ൌ
mass solute

mass solution
ൈ 100% 

ppm ൌ
mass solute

mass solution
ൈ 10଺ 

ppb ൌ
mass solute

mass solution
ൈ 10ଽ 

𝑃ୱ୭୪୬ ൌ χୱ୭୪୴ୣ୬୲𝑃ୱ୭୪୴ୣ୬୲
∘  

Δ𝑃 ൌ χୱ୭୪୳୲ୣ𝑃ୱ୭୪୴ୣ୬୲
∘  

Δ𝑇୤ ൌ 𝑖𝑚𝐾୤ 

Δ𝑇ୠ ൌ 𝑖𝑚𝐾ୠ 

Π ൌ 𝑖𝑀𝑅𝑇 

ሾAሿt ൌ –kt ൅ ሾAሿ0 

lnሾAሿt ൌ –kt ൅ lnሾAሿ0      or       ln
ሾ஺ሿ೟
ሾ஺ሿబ

ൌ െ𝑘𝑡 

1
ሾAሿt

 ൌ kt ൅
1
ሾAሿ0

 

tଵ/ଶ ൌ
ሾAሿ଴
2𝑘

 

tଵ/ଶ ൌ
𝑙𝑛2
𝑘

 

tଵ/ଶ ൌ
1

𝑘ሾ𝐴ሿ଴
 

𝐾௪ ൌ 1 ൈ 10ିଵସ at 25C 

pH ൌ െlogሾHଷOାሿ 

pOH ൌ െlogሾOHିሿ 

pH ൅pOH ൌpKw 

% ionization ൌ
ሾHଷOାሿୣ୯୳୧୪୧ୠ୰୧୳୫

ሾHAሿ୧୬୧୲୧ୟ୪
ൈ 100% 

𝐾௔ ൈ 𝐾௕ ൌ 𝐾௪  

p𝐾ୟ ൌ െlog𝐾ୟ 

p𝐾௔ ൅ p𝐾௕ ൌ p𝐾௪  

pH ൌ p𝐾௔ ൅ log
ሾbaseሿ
ሾacidሿ

 

Δ𝑆ୱ୳୰୰୭୳୬ୢ୧୬୥ୱ ൌ െ
Δ𝐻ୱ୷ୱ୲ୣ୫

𝑇
 

Δ𝐺 ൌ Δ𝐻 െ 𝑇Δ𝑆 

Δ𝑆୰୶୬∘ ൌ Σ𝑛௣𝑆∘ሺproductsሻ െ Σ𝑛௥𝑆∘ሺreactantsሻ 

Δ𝐻୰୶୬∘ ൌ Σ𝑛௣Δ𝐻୤
∘ሺproductsሻ െ Σ𝑛௥Δ𝐻୤

∘ሺreactantsሻ 

Δ𝐺୰୶୬∘ ൌ Σ𝑛௣Δ𝐺୤
∘ሺproductsሻ െ Σ𝑛௥Δ𝐺୤

∘ሺreactantsሻ 

k ൌ Aeି୉౗/ୖ୘ 
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𝐾௉ ൌ 𝐾஼ሺ𝑅𝑇ሻ୼௡ 

𝑥 ൌ
െ𝑏 േ √bଶ െ 4ac

2𝑎
 

Δ𝐺୰୶୬ ൌ ΔG୰୶୬
∘ ൅ 𝑅𝑇ln𝑄 

Δ𝐺୰୶୬∘ ൌ െ𝑅𝑇ln𝐾 

𝐸ୡୣ୪୪
∘ ൌ 𝐸ୡୟ୲୦୭ୢୣ

∘ െ 𝐸ୟ୬୭ୢୣ
∘       

or    𝐸ୡୣ୪୪
∘ ൌ 𝐸ା∘ െ 𝐸ି∘      

or     𝐸ୡୣ୪୪
∘ ൌ 𝐸୭୶୧ୢୟ୲୧୭୬

∘ ൅ 𝐸୰ୣୢ୳ୡ୲୧୭୬
∘

 

Δ𝐺∘ ൌ െ𝑛𝐹𝐸ୡୣ୪୪
∘

 

Δ𝐺 ൌ െ𝑛𝐹𝐸ୡୣ୪୪ 

𝐸ୡୣ୪୪
∘ ൌ

𝑅𝑇
𝑛𝐹

 ln𝐾     

or   𝐸ୡୣ୪୪
∘ ൌ

0.0592 V
𝑛

log𝐾      

or   𝐸ୡୣ୪୪
∘ ൌ

0.0257 V
𝑛

ln𝐾  

𝐸ୡୣ୪୪ ൌ 𝐸ୡୣ୪୪
∘ െ

𝑅𝑇
𝑛𝐹

 ln𝑄 

      or    𝐸ୡୣ୪୪ ൌ 𝐸ୡୣ୪୪
∘ െ

0.0592 V
𝑛

log𝑄  

     or    𝐸ୡୣ୪୪ ൌ 𝐸ୡୣ୪୪
∘ െ

0.0257 V
𝑛

ln𝑄 

 


