
mast be solved in such a vay as to ensure that s is a minimum 

This> requires that parameter values which ensure that

must be found

Hence

3 tana

3taAR_

♦ (tan $ '-na

AR - I n A R ^ —

(A.3.3)

3tan?

(tan $ * tan 2u

(tn AR. " EnARj 3 u

(A.3.M
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the procedure for solving tvo e,uations ^  ^  ^

initial suess ., n and D and the,, to use an iterative -.rooedure to 

converge on the solution.

The changes to be made to u and D after each i 

are evaluated by solving

! h

3D

Sf2 »1

» r  • 4 D * 5/  ' a“

ar.d the improved approximations arc then given by

+ * AD

u (i + ’> - u (i) ♦ Au

(A.3.7)

(A.3.8)

The partial derivatives of the functions to be used

in equations (A.3.5) and (A.3.6) can be obtained from

. ? . H i  ♦ t (yi ' *i} V b '  

iti ?bP 3bj f-i p j

(A.3.9)
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The second series of
terms in

this equation
is always

sufficiently small
to be ignored.

* 3fo•> • mT

3b.

J

«  -

n 3$.I —

i -1 3b 
i -1 p

.  I!i

3b.

J
(A.3.10)

Thus

3£1

3fn ART o tn AP
Stan $_

T .

3tan^T

3D 3D SB 3D 3D

• f2 3JnART 3<n AR^ Stan $_ 

T

3 tan*

3D 3D ' 3u 3D

V A • 3 • 11)

dU

3fl

^ r

» -

SJriAR̂ .

3D

3«nART

3u

3tan

3D

3tan*T

du

Hi
3u

= - —
3!nART 3taARr 3tau $T 3tan lT

3u 3u oU du

where

I



- A1A -

The partial derivatives required in equations (A.3.11) c?n now 

be evaluated. (S£F SECTION 2).

To ensure convprgcnce of the iteration procedure the proposals 

of Law and Bailey will be adopted.

2
Since the solution is approaching a minimum in s , its total 

derivative must be negative

/ .  ds2 = - 2  I db • I

k-1 j-1

9$.

s . — i  < 0

j 3b.

Hence when evoluating the ib^'s the criterion

d t  > 0

(3.13)

must be satisfied.

Thus

°T “ L ( inARa '

Sin

a r t

3D

tan

> 3tanij. -j

j  J

r, 3«nAR_ ( 

[tnAR^ - taAKT j ------I

9tarri

3u ! ] Au

> 0

Nov if Dt  t  °. then th° SlgPS 

and the calculation resumed.

of

all the b 's must be changed

Continued/...A1 ̂



- A15 -

This condition in itself is not suffici

and a further condition must oe imposed.

. 2  .2. + 1

As - (s ) - <

lent tr ensure convergence

This can be achieved after (A.3.13) is satisfied if all the

Ab^'s are restricted so that

aAb.

!r

where a is a positive fraction.

Faster convergence is in fact obtained if a is made small 

enough to satisfy

As2 - - b(a2 - 2a ) Dt

where b is a fraction in the range

0.1 < b < 0.25

A better estimate of the parameters is then obtained from

(i + 1)

Finally, convergence 

small as desired.

Continued/..,A16
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APPENDIX IV

SOLUTION OF "HE EQUATIONS BY THE METHOD OF LAW A/J BAILEY (6) (MODTLI)

The method outlined in APPENDIX III may be used for evaljating

k. and M knowing u and D. Only the relevant equations are listed

below

(JnAR ~ Sr> M\„)

tftan

(inAR

Cont inued/...A19











(A.5.3)

Equations ( A.5.3) represent two simultaneous equations in the 

two inknowns u and D. Solving at x = L

(A.5.4)

Consider now MODEL 1 in which interphase mass transfer occurs. 

Equation (2.A) represents the transfer function.

-
r 2 2

( k l 

- — -------------- k.- s

1

i

ux

2D

| AD l j ~  • s + 1 1 j 

2

4

Using equations (A.5.2)
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^  °

1

T

“2

(MF ♦ 1) x 

u

2

»r s 

a

2M2Fx

2

2x (MF + 1) D

S2

UK2

u

(A.5.5)

and solving at x = L

M

(uT - L)

2

FL

2 2 
2M FLu

u 3T 2 - 2L (MF + 7) D 

s 2

(A.5.6)

J



a p p e n d i x  VI

COMPARISON OF REPORTED AND DETERMINED M VALUES.

Partition coefficients are customarily determined by static 

vapour-liquid equilibrium measurements. A method using corrected gas 

chromatographic retention volumes has been investigated by Mellado and 

Kobayashi (8). They found that values consistent with static measurements 

were obtained. The system n-dodecane/n-butane was extensively studied 

and curves of K-values as a function of temperature and pressure produced.

The relationship between K and the partition coefficient

o .

at infinite dilution M is

1

K

d

P

RT

W

where

p is the total pressure

d is the density of the stationary phase

R is the gas constant

T is the temperature

U is the m o l e c u l a r  «.iSM  of t h e  s m i o o a r y  P h a . «

Under the applicable exper

Thus the values c a l c u l a t e d  using 

with values repotted in the literatu

imental conditions M = 53.2

this method are not inconsistent

Continued/... A26
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APPENDIX VII

INVEF.SION TECHNIQUE.

By definition

F(s)

I

M=0

~st ...

* f(t) dt

2(M+7)t

e"St f(t) dt

2MT

(A.7.1)

where T is a positive constant.

Wow let s take on values of a + iw, where a and w are real and

. . -®Ct

positive, also let e f(t) = g(t), a function which can be described

by a non-periodic full range Fourier Series.

i-e. g(t)

v . nnt , r , ,nr nnt

I an sin —  * I \  cos —  

n= 1 n=0

for 0 < t < 2T

g(t)

for 2T < t < 0

Continued / , f^ 2  7



The use of this functional form requires thnt

(a) e Stf(t) can be adequately described by a Fourier Series in the interval 

0 L  t —  2T where an and b^ tend to zero as n tends to infinity.

—s t

(b) e f(t) at t < 0 be zero. This can usually be arranged by suitable 

choice of base line.

(c) e f(t) at t > 2T be zero. This will in most cases be only 

approximately satisfied.

This provides a proposal for the selection of the parameters a and T.

(4)

For the particular case of an impulse system, a = 0 if T 

is chosen with care.

r2T

eat, e'iwt f(t) dt

0 

2T

e'iwt g(t)dt

0

w = HS. , where n is a positive integer.

How F(s) =

Let

Continued/...A28
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