
ChE 43200: Chemical Reaction Engineering 

Exam #1 Equation Sheet 

R = 8.314 J/(mol*K)= 1.98 kcal/(mol*K) 

Pressure Conversion 

1 atm = 760 torr = 1 bar = 14 psi 

PV=nRT 

Temperature 

K = °C + 273.15 

𝑥 = −𝑏±√𝑏2−4𝑎𝑐
2𝑎

 𝐶𝑖 =
𝑁𝑖
𝑉

 

 

Base Kinetics 

𝑑𝑁𝑗
𝑑𝑡

= 𝐹𝑗,0 − 𝐹𝑗 +∑𝜈𝑗𝑟𝑗𝑉 

𝑘(𝑇) = 𝑘0 exp (−
𝐸𝑎
𝑅𝑇

) 

𝑋 =
𝐶𝑖0 − 𝐶𝑖
𝐶𝑖0

 

𝛥𝑇𝐴𝑑𝑖𝑎𝑏𝑎𝑡𝑖𝑐 = 𝑇2 − 𝑇1 = −
𝛥𝐻𝑅

𝑁𝐶𝑝,𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠
 

ln⁡(𝐾298) = −
𝛥𝐺298
𝑅𝑇

 

ln⁡(𝐾𝑒𝑞) = ln⁡(𝐾298) −
𝛥𝐻𝑅,298

𝑅
(
1
𝑇
−

1
298𝐾

) 

𝐾𝑒𝑞 =∏𝐾𝑖⁡,⁡⁡⁡𝑖 = 𝑃, 𝛾, 𝑦 

Flow Material Balances 

𝜏 =
𝑉
𝜈

 

𝐶𝑆𝑇𝑅:⁡𝐶𝑖0 − 𝐶𝑖 = τ𝑟𝑖 

𝑃𝐹𝑅:⁡
𝑑𝐶𝑖
𝑑𝜏

= 𝑟𝑖 

 

Stoichiometric

coefficient

general ofmolebalance

applicable to
all reactors
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