Problem 2-06 Parallel reactions
Substance A decomposes simultaneously by two first-order unidirectional to products R and S:

(1) A K, R
2 A—k2—>S

At the beginning the reactor contained only pure substance A. 10 minutes after the initialization of the
reaction the reaction mixture contained 56 mol. % A and 11 mol. % R. What is the composition of the
reaction mixture (in molar per cents) after another 20 minutes?

[17.552 mol. % A; 20.612 mol. % R; 61.836 mol. % S; (k; = 0.0145 min ™, k; = 0.0435 min )]

Solution:
71 = 10 min
CA
CA=Ca0— X1 —X2 — =0.56 ca = 0.56 Cao
2C
CrR = X1 C—R =0.11 CrR = 0.11 Cao
2C
Cs = X2 Cs=Cap—Ca—Cr=Cagp—0.56 cag—0.11 cap=0.33 cag
2C =Cao

Ca =Cno - exp [-(ky + ko) - 7]

ki + k, = —i~ nci = —i- In 0.56 = 0.058 min*
5 CAQ 1
c_s=0.330A0 =3 C_szk_g =3k
cr 0.1llcap crR ki
ki + 3 k; = 0.058
ky = %58 =0,0145 min*!
k, =3 -0.0145 = 0.0435 min*
For o =7 + 20 = 30 min
Ca=Cpao - exXp [-0.058 - 30] = 0.17552 CAQ «veevvvveerrrreeiiaaannn. 17.552 mol.% A
Cs = 3 Cr
Cao =Ca+Cr+Cs=0.17552 cpo + Cr + 3 CR
= Cr= ﬂ CAQ = 0.20612 CAQ wvvvvvveeeennei 20.612 mol.% R

Cs =3 -0.20612 Cag = 0.61836 CAQ -vvevvvvvveiiiiiiiiiiiiiicci, 61.836 mol.% S



