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McCabe-Thiele Method
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McCabe-Thiele Method

The McCabe-Thiele method assumes

D
Constant Molar Overflow (CMO) Xp
N
Enriching section . Eggtf?y':;gg section
Liquid molar flow rates = L Upper section
Vapor molar flow rates =V F s S =
XF
Stripping section > fgﬁ:’eﬁizgcst?ggon
Liquid molar flow rates = L
Vapor molar flow rates = V J
B
XB

Four conditions:

8 Aﬁvap independent of mixture concentration

2. Latent heat dominates

3. Adiabatic column, Q = 0

4. Saturated liquid and vapor lines on H — x, diagram
are parallel



Overall mole balance
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Mass balance (molar bass),Stripping Section

)
V - x's- ?‘ﬁ‘lf'\) "
1: :L’*\ Shemy

Hray ¥







]

o {;nd a pont dn Th lag




* 59\/

X

9y -4 K

" y =3 X)
XF Xy':&v

X 4 Y I° Y
aye ‘)Rss;c\j
Shems
(bp + bothm)







=P ~

7‘&5 uﬁ =XF"‘

3 9= ﬁ\x., + XeF

¥ v

¢ §

A (r‘('){/)’h 6 Fhis
4/% j«z\%é

ﬁ"("mfnj (sce P//) d"w:S/m)
-2)“\ YPR |
9‘ /('-Z)P e TR

'-?>Xp N 6:-%> X-F-




M%W < pont

0\'\“'1( }‘( /n()



McCabe-Thiele Method S

Goal: Determine the number of e
stages of a distillation column that
can achieve the desired separation i

Constraints
"N 1. Overall mass conservation (mole balances)
2. Equilibrium stages ‘o™ (¢*Y
“4 3. All stages above the feed satisfy the same mole
balances drawn through D
= 4. All stages below the feed satisfy the same mole
balances drawn through B
™~ 5. Upper and lower operating lines intersect at the feed
tray
- 6. The quality g of the feed and mole balances on each
Non) phase at the feed tray close the calculation

—_



Summary of Constraints (thus far)
1. Overall mass conservation (mole balances)
V=L+D
xFF = xDD + xBB
1. Equilibrium stages: data y* = f(x*)
2. Above the feed mole balances constrain passing
streams y(x) (operating line):

(-

3. Below the feed passing streams y(x) (operating line)

()

5. Upper and lower intersect at feed tray, y(X)

e~ L-L % 4+ pr
Y=\v=v)*"v=v

4. The quality g of the feed and mole balances W

phase at the feed tray close the calculation

-3F=¢-T; 1-9HF = v -V 9=Gi_;);; +%
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McCabe-Thiele Design Calculation—Binary Distillation

Find:
1. Number of equilibrium stages
2. Optimum location of the feed

Given:

1. F,xg, xp,Xp

2. Column pressure (sets y*(x*))
3. q =0.5 Slape, i

4. Reflux ratio, r = ;L/— = (0.625
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