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L\ Balances on Reactive Processes
rw.r.rr/.t moYe favereubhle ST R e
._Molecular Species Balances “Atomic Species Balances Extent of Reaction

No. degrees of freedom (DOF) = No. degrees of freedom (DOF) = No. degrees of freedom (DOF) =

* No. Unknowns No. Unknowns No. Unknowns

+ No. independent Chemical reactions’ - No. ifidependentAtomicspecies + No. independent Chemical reactions

- No. independent Molecular species . - No. ifidependent Nonreactive (inert) species’ - No. independent Reactive species

- No. process information - No. process information - No. independent Nonreactive (inert) species

- No. process information
*Best forsing ion ¥Best choice when have multiple reactjons -~Convenient for. . ilibrium problems
>~ Need stoichiometric equation -#Most robust S 59 Y\ *KGood when equation-solving software to be used
+Don’t need to know the reaction is some cases *Somewhat cumbersome GByc

\Input + Jeneration = output yCansumphion U Lnpub=ourpuy r,.;I.L.F.rFL_ c_w u..‘hﬁr..a j W TENG MNaxwmun 3reactiony

\&m- If 2 molecular species are in the same ratio to each other wherever they appear in a process, balances on these species will not be independent
equations. Example:
* Nzand Oz appear in the same ratio, 3.76 mol N2/mol Oz, they cannot be
— 1y (mol Oz/s) iy (mol 0o/5) s, counted as 2 independent molecular species;
3.76ny (nol Np/s) w..qmzu (motla/s) (you can write a balance on either Nz or 02)
tis (mol CCL(®)/s) 2. * Atomic Cand Cl are always in the ration of 1:4, so they are not independent

n, (mol CCL,(1)/s) . —
= e (mol CCLy(1)/s) B atomic species;
(you can write a balance on either C or CI)

%o If the stoichiometric ratio of a reaction can be obtained by adding/subtracting multiples of other equations, it is not independent chemical
reaction. Example:

[1] A->2B
2] B=>C
3] A->2C

Now, [3] = [1] + 2*[2] = it's not independent <> those 3 reactions have only 2 independent chemical wommzc:m. ,
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