3. Mass Balances for continuos contact towers
- Operating line equation

- Continuous contact towers
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i) Mass & enthalpy balance : conservation of mass & energy
ii) Interphase equilibrium
iii) Mass transfer equation( flow)

iv) Momentum transfer equation

(1) Countercurrent flow
- steady-state mass-transfer operation
- two immiscible phases
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- Balance equation(tower”])
moles of A entering the tower = moles of A leaving the tower

- total (1-2) : GlyAl'i‘szA‘z:GzyA’g'i'leAl

-local (z=z) : Gyya,+ L.xa, .= Goya .+ Lixa,
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- Solute-free units

YA=A : moles of A in G per mole of A free G

l=ya
Xa= 1ij¢ : moles of A in L per mole of A free L
— XA

L, : moles of phase L on solute free basis

G, : moles of phase G on solute free basis

GSYA1 +LSXA2= GSYAZ+LSXA1

- Countercurrent mass exchange

Ly Gy

1

JC

L, Gy

- solute-free basis ( mixture F ol A solute %

- mass balanceE A|$-% (for z=z)

L, Ya—Ya.

Gs N XAI_ YAz

or Gs( YAI - YAz) = LS(XAl _XAz)

: slope (operating line)

slope from (X4, Yy, ) through (X 4., Y 4.)
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A s #&A Azskd
LstAZ GdeA for dz :

moles transfer from one phase to 2" phase per hour cross-sectional area in dz

solute-free basis
Gy, Ly o] glenz olgwstsy gitt

G G= G+ (solute®] <)
| | | L= L+ (solute®] <F)
1 L: Ga+L.xa,=Gya+L %
1 1 L;: G( Ya— YA,Z):LS(XAI_XA,Z)

S

G

= slope (linear profile): operating line

ex) Given one -phase-flow rate

3 of 4 entering & existing compositon

P, P P,

Equliblium curve
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4. Enthalpy balance

Lo,xa2 Go,yaz, Y a
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Lz,XA'A,XAx -1 ----- 7z G'ﬂvyAZ’YAZ %57]‘ q% %%’i] %
(g9l M) (ex
Lixa, o ] t_ Grya1,Yai

Xa1

gy A4 L,H;,+GH; = GyHg,+LH,
normal enthalpy 2: H; = ¢, (T, — To)M,+ AHs

e EeEe) REAHe) §30 @ A9 B Agns
HG = [yso/utecp,G so/uteMsoiute+(1_yso/ute)(cp,Gso/ute—free G—phase)

(M solute— free G—phase)]( TG - TO) + yso/uteh f—g so/uteMso/ute
5. Mass transfer capacity coefficient

ME EZALGA S ke
Ny = k¢(pa,c—pa,) individual
Ny = Ko(pac— pa’) overall

N moles of A transferrde Tal interfacial area Ydz( /)

(hr)(interfacial area) #
_ moles of A transferred
(hr)(cross— sec tional area)
Npa dz = kca(pa.c—Da )dz kca : individual capacity coefficient

Naa dz = Kea(pac— pa)dz  Kga : overall capacity coefficient

moles of A transfered
(hr)(volume) x ( pressure)

= kea, Kca

NACZ dz = de(CA,i_CA’L)dZ

Naa dz = Kra( cy"—ca1)dz

moles of A
(hr)(V) % (mole/ V)

= kLCl/ KLCZZ
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