
Fondamenti delle operazioni unitarie dell’industria chimica 
 

Distillazione - parte seconda 



(a) Liquido sottoraffreddato; 
(b) Liquido saturo; 
(c) Misto liquido e vapore; 
(d) Vapore saturo; 
(e) Vapore surriscaldato. 
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Calore necessario a portare 1 mole di feed a vapore saturo 

Calore latente molare di vaporizzazione 
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Liquido sottoraffreddato   q > 1 
 
Liquido saturo     q = 1 
 
Liquido + vapore         1 > q > 0 
 
Vapore saturo     q = 0 
 
Vapore surriscaldato    q < 0 

TF, HF 
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Liquido sottoraffreddato q > 1 
Liquido saturo   q = 1 
Liquido + vapore       1 > q >0 
Vapore saturo   q = 0 
Vapore surriscaldato  q < 0 

zF 

HV 

HV =  20700 

HF = -5000 HF 

HL =  3120 

HL 

(BTU/lbmol) 

461.1
17580

25700

312020700

)5000(20700





q



xB, xB 

xD, xD 
yV= Lx +DxD 

yV= Lx -BxB 

(V-V)y=(L-L)x-(BxB+DxD) 

(L-L) = Fq 

(V-V) = F(q-1) 

(BxB+DxD)=FzF 

     q          zF 

y =     x  – 
    q-1       q-1 

zF, zF 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.blulana.com/tag/graph-y-x-22&ei=hQg1VdySHY2vPKmtgeAL&bvm=bv.91071109,d.bGg&psig=AFQjCNHzYeZ-5ADLR_-uDcn81AV6Y0eITA&ust=1429625338842195


zF, zF 

0<q<1 

q>1 

q<0 

q=0 

q=1 

HF 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.blulana.com/tag/graph-y-x-22&ei=hQg1VdySHY2vPKmtgeAL&bvm=bv.91071109,d.bGg&psig=AFQjCNHzYeZ-5ADLR_-uDcn81AV6Y0eITA&ust=1429625338842195


xD, xD 

xD/(R+1) 

zF, zF 

xB, xB 

A 

B 

D, xD 

B, xB 

F, zF, HF 

R 

NP = 6 

Feed al terzo piatto 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.blulana.com/tag/graph-y-x-22&ei=hQg1VdySHY2vPKmtgeAL&bvm=bv.91071109,d.bGg&psig=AFQjCNHzYeZ-5ADLR_-uDcn81AV6Y0eITA&ust=1429625338842195


xD, xD 

xD/(R+1) 

zF, zF 

xB, xB 

xD/(Rmin+1) 
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Esercitazione numerica n. 3 – Distillazione  
 
2) Four hundred and fifty lbmol/h of a mixture of 60 mol% benzene and 40 mol% toluene is 
to be separated into a liquid distillate and a liquid bottoms product of 95 mol% and 5 mol% 
benzene, respectively. The feed enters the column with a molar per-cent vaporization 
equal to the distillate-to-feed ratio. Use the McCabe–Thiele method to compute, at 1 
atm: Nmin, Rmin, and N for R/Rmin = 1.3, and the optimal feed-stage location. 

D, xD = 0.95 

F, 450 lbmol/h 

zF, = 0.6 
 

                 HF 

R 

B, xB = 0.05 



1) F = D + B 
2) FzF = DxD + BxB 
 
1) 450 = D + B 
2) 270 = 0.95D + 0.05B 
 
22.5 = 0.05D + 0.05B 
270 =  0.95D + 0.05B 
 
247.5= 0.9D 
 
D = 275 lbmol/h; B = 175 lbmol/h 
 
D/F = 0.611 = vaporizzato/feed 
 



HF = HL +0.611(Hv-HL) 
 
Hv-HF = Hv-HL- 0.611(Hv-HL) 
 
Hv-HF = 0.389(Hv-HL) 
 
q = 0.389 
 
q/(q-1) = -0.637 
 
Y = -0.637x + 0.981 



xD= 0.95 xB= 0.05 

Nmin =7  



xD= 0.95 xB= 0.05 

zF = 0.60 

Nmin =7  

Y = -0.637x + 0.981 

xD/(Rmin +1) = 0.425 

Rmin =1.23  

R = 1.3Rmin =1.6 



xD= 0.95 xB= 0.05 

zF = 0.60 

xD/(R +1) = 0.23 

R = 1.3Rmin =1.6  



xD= 0.95 xB= 0.05 

zF = 0.60 

xD/(R +1) = 0.23 

NP=9 
Feed al 4° 



xD= 0.95 xB= 0.05 

zF = 0.60 

xD/(R +1) = 0.23 

NP=10 
Feed al 7° 



xD= 0.95 xB= 0.05 

zF = 0.60 

xD/(R +1) = 0.23 

NP=9 
Feed al 3° 




