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Predwtlon of muhcomponent distilla~on efficiencws 

(Received 2 October 1979, accepted 28 November 1979) 

Dear Sirs, 
Medma et a/ [l] have recently proposed a method for the 

predlctlon of Murphree efficlencles m multlcomponent systems 
from mformatlon on the efficlencles of the constituent bmary 
pairs Bnefly, they suggest the followmg procedure 

(I) Calculate the number of overall gas phase mass transfer 
umts for each bmary system (NGG),, (?I = 12, 13, 23) from 

(3) Equlmolar counter ddfuslon prevals and the flux cor- 
rectlons on the composttlon profiles m the film are ignored [3] 

Exaznmatlon of the ddfuslon coefficient data[6] for the system 
cyclohexane (I)-n-heptane (2 jtoluene (3) shows the binary pan 
dlffuslvltles to be 

(NoG),, = -In (1 -(J&C),,) (1) 

(2) Calculate the number of ternary overall gas phase mass 
transfer umts (NGG),, (r~ = 11, 12, 21, 22) from 

D12 = 0 041 cm*/s, DIS = 0 0478 cm%, 

D2, = 0 0424 cm’/s 

(NOG)II =(N~G)I~~Y~(N~G)~~+(~-YI~(N~~~I~I~~ 

(N~)I~=Y~(N~~)z~[(NoG)I~-(NoG)IzI/o 

(N~G)zI = Y~(NoG)I~~(NLK~)I~-(NoG)IzII~ (2) 

(NOG)ZZ = (No~)z~[yz(Noc)~~ + (1 - ~z)(No~),zll~ 

with 

Since the values of the D,, are close to one another one might 
expect the binary (NAG),, to be also close to one another, as also 
the bmary pau Murphree efficiencies However the bmary 
efficiency data[6] show significant differences m the bmary 
(E,),, Also, the binary pan overall gas phase number of trans- 
fer units follow the general trend 

o = ~,(Noc)~~+Yz(N~)I~+Y~(N~)Iz (3) 

(3) The ternary Murphree efficlencles are then to be calculated 
from knowledge of the matnx of overall gas phase mass transfer 
umts [NCIG] calculated above from eqns (2) 

It 1s Important to appreciate here that the relations (2) ongmate 
from the Maxwell-Stefan chffuslon equattons for Ideal gas 
mixtures [2,3] and are stnctly apphcable m the manner suggested 
by Mechna et al If the followmg three condltlons are satisfied 

(1) The interphase transfer process Ls vapour phase dtiuslon 
controlled and the vapour phase can be considered to be ther- 
modynanncaUy ideal If the resistances m both the vapour and 
hqtud phases are important then the procedure suggested 
elsewhere[2-4] should be used to take both the resistances mto 
account 

(NOG)IZ < (NoG)I, <(NoG),, (6) 

leadmg to the conclusion that a diffusIonal type model of the type 
given by eqn (5) IS not vahd If a ddfuslonal type model IS not 
vahd then the eqns (2) used by Medma et nl to generate ternary 
parameters from bmary parameters cannot be apphed Other 
factors such as surface tension vanatlons are possibly playing a 
dornmant role Such effects are not covered by the Maxwell- 
Stefan diffusion equations, the basis of multicomponent transfer 
models We would hke to remark here that m our earlier 
pubbcatlon[2], we used the MaxwelLStefan dtiuslon equations 
for the prediction of ternary efficiencies only after verdymg that 
the ddfusional model of the type given by eqn (5) was apphcable 
for the system studed ethanol-t-butanol-water 

The agreement between experunental Murphree efficlencles 
and the theoretical predlctlons accordmg to the procedure of 
Medma et al LS not a proof of the validity of theu method but 
undedmes the Importance of analysmg expenmental multicorn- 
ponent mass transfer data with extreme caution 

(2) A film model can be applied to descnbe the vapour phase Elkenweg 38 
controlled diffusion process, I e 1092 CA Amsterdam. The Netherlands 

(Noo),, - 4 (4) 

The linearized theory of multlcomponent mass transfer[S] allows 
the use of the eqns (2) for the generation of the ternary 
parameters also for the case m which the dependence of the 
binary number of overall transfer umts 1s described by a cor- 
relation of the type 
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Fractional order moments 

Dear sirs, 

(Recerved 3 January 1980, accepted 27 February 1980) 

Refemng to my recent paper concermng negative order 
curves IS due to the t” term m the integral 

momentsIll, another type of moments may be considered. which 
m&t also avoId the overwelghtmg of certam parts of measured #&- 
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curves f_(t) The high welghtmg of the tall end of expenmental ~ o t”f(0dt 
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