Chemical Separation Train: Xylene, Styrene, Toluene, and Benzene are separated in
3 distillation columns. Symbols F't, D, B, D1, B1, D2, B2 are molar flow rates in mol/min.
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Balance Equations. The four Xylene separations imply balance equation 0.05D1 + 0.16B1 +
0.15D2 + 0.24B2 = 0.15(70) kg-mol, based on 1 min of operation. There are 3 other similar
equations, for styrene, toluene and benzene. Multiply by 100 to produce the balance equations

Xylene: 5 D1 + 16 B1 + 15 D2 + 24 B2 = 15(70)
Styrene: 4 D1 + 26 B1 + 10 D2 + 65 B2 = 25(70)
Toluene: 51 D1 + 42 Bl + 54 D2 + 10 B2 = 40(70)
Benzene: 40 D1 + 16 B1 + 21 D2 + 1 B2 = 20(70)

Molar Flow Rates. Because D flows to column 2, then D = D1 + B1l. Molar flow rates are
computed individually in distillation column 2 as a linear combination of vector separations:

Xylene molar flow rate 5 16
Styrene molar flow rate | = D1 4 Bl | 26
Toluene molar flow rate | ~ 100 | 51 + 100 | 42
Benzene molar flow rate 40 16

(a) Solve the balance equations for D1, B1, D2, B2.
Answers: About 18.35, 3.91, 27.78, 19.95.

(b) Compute the four individual molar flow rates for distillation column 2.
Answers: About 1.5,1.75,11.0,7.97.
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