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NOMENCLATURE

aj, i Coefficients of linear equation
bj,i Constants of the linear equation
A NP x NP coefficient matrix

aj g Members of matrix A

B NP x 1 column matrix

Cl,is C2,4+++Cp 4 Polynomial fit coefficients

D;, D, Distillate and side stream flow rates

Fi1, Fo, F3 Feed rates

3 el | Component. designation

3y J Equilibrium stage or plate number

ki Equilibrium constant for component i between the
liquid and vapor phases

L Liquid flow rate

L/D Reflux ratio

n Degree of polynomial

NP Number of theoretical stages, or plates

NF;, NF», NFj Feed plate numbers

NC Number of components in the feed mixture

NS Side stream plate number

Py Varor pressure of component i

P Total pressure in system

Q> QB Heat flow rates for the total condenser and

reboiler, respectively
T Temperature of liquid mixture on plate j
A Vapor flow rate
W Bottom product removal rate
X NP x 1 solution matrix

X5,1 Mole fraction of component i in liquid phase on
plate j

Yj,i Mole fraction of component i in vapor phase on
plate j

a Relative volatility

vi



MULTICOMPONENT ISOTOPIC SEPARATION
AND RECIRCULATION ANALYSIS

by

Balabhadra Misra and Victor A. Maroni

ABSTRACT

A digital computer program for design of multicomponent dis-
tillation columns has been developed based on an exact method of
soluticn of the governing equations. Although this computer pro-
gram was developed for enrichment of the spent fuels from presently
conceived tokamak-type fusion power reactors by cryogenic distilla-
tion, the program can be used for the design ¢f any multicomponent
distillation column, provided, of course, the necessary thermo-
dynamic and phase equilibrium data are available. To prove the
versatility of the computer program, parametric investigations
to study the effect of design and operating variables on the com-
position of the produ¢t streams was carried out for the case of
separating hydrogen isotopes. The computer program is very efii-
cient; hence, a number of parametric investigations can be carried
out with limited resources. The program does, however, require a
fairly large computer storage space (approximately 250 K bytes).

I. INTRODUCTION

The estimated fuel (equimolar mixture of deuterium and tritium) burnup
rate during a typical fueling cycle for presently-conceived tokamak-type
fusion reactors is of the order of a few percent of the injected species:
hence, based on economic considerations alone, it is essential that the spent
fuel mixture be recycled. However, the contaminants produced in the plasma
chamber (by sputtering, transmutation, permeation, chemical reaction, etc.)
must be removed from the spent fuel mixture before the fuel can be rejected.
While removal of the high molecular weight contaminant atoms appears to
present no serious problem, the purification of the hydrogen isotopes (H,,
HD, HT, D5, DT and Ty) into reinjectable forms is a more formidable task.

Not only must the protium atoms be removed from the fuel "ash", but the
tritium and deuterium atom fractions must be properly adjusted for both cold
fuel and neutral beam reinjection. Of the several separation schemes that
are under consideration, separation, or more properly enrichment, by cryogenic
distillation appears to be most promising. An examination of (1) the com-
position of the spent gases and (2) the required purity and composition of
the injected gases shows that a very complex separation scheme involving

many distillation columns, arranged in cascade, would be needed. Before a
complex enrichment scheme can be conceived and analyzed, the basic mathemati-
cal tools must be developed. The mathematical formulation of analysis of
equilibrium stage processes and the solution of the resultant equations using
the IBM System 370/195 is described herein.

Distillation is one of the oldest and most widely studied unit operations
in the chemical process industries. As a result, numerous books, articles,



and nomographs have been published dealing with the simplest of distillation
operations from flash distillation of binary liquids to the most complex
industrial distillation practices involving liquid mixtures with many compo-
nents. Since the recycling of the spent fuels from a D-T burning fusion
power reactor will require a unique separation scheme, an exhaustive study of
the literature on distillation practices would be of limited value. Similarly,
for the separation of the isotopes of hydrogen, a fundamental study of the
heat and mass transfer processes that occur within a distillation column and
the hydrodynamic behavior of such columns would be beyond the scope of the
present undertaking. Hence, the survey of the literature was limited to a
few references describing the basic equilibrium stage processes (Refs. 1-5)
and experimental investigation of some of those systems that involve isotopes
of hydrogen (Refs. 6-9).

II. DEVELOPMENT OF COMPUTER PROGRAM

There are several analytical techniquesl’2’3 used in design of multi-
component distillation columns. While most of these methods are adequate
to fulfill the needs of the chemical process industries, only the exact
method of solution by matrix algorithm appears suitable for isotope separation.
The inaccuracies inherent in empirical schemes and trial-and-error solutions
make these methods entirely unsuitablz fer achieving the level of accuracy
required in plasma fuels analysis. Hence, at the outset, it was decided to
proceed with analyses based on an exact method of soclution of the governing
questions. This should ensure that the accuracy of the analvtical results
will be limited only by the accuracy of the thermodynamic and phase equili-
brium data.

A. General Considerations of Multicomponent Distillation

A complex distillation column may be comprised of many feeds, side
streams, and other special features. The feed compositions may vary widely
and may be introduced at any stage (or plate). Development of the computer
simulation for a single distillation column was based on the general features
shown in Fig. 1. Once the basic computer program that contained the essential
characteristics of a single column was developed, other special features
were added by appropriately modifying the mathematical model. Several sim-
plifying assumptions, of necessity, were made berore the development of the
mathematical model was carried out. The ideal equilibrium stage concept in
conjunction with the laws of conservation of mass and energy may be utilized
to describe the functional relations among the various components. These
assumptions may be stated briefly as fcllows:

(1) The pressure drop across the column is negligible so that the
column may be assumed to operate at a constant pressure.

(2) Heat losses are small so that each column may be assumed to operate
adiabatically.

(3) The molar heats of vaporization of all components are the same so
that constant molar vapor flow may be assumed. (This is not a
very restrictive assumption because the differences in the molar

heats of vaporization of the six isotopic species of hydrogen are
small.)
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(4) The vapors and liquids of the isotopes form ideal mixtures. (This
is not an unrealistic assumption for isotopes of the same element,
especially at low pressures.)

Assumption (4) assures the validity of the laws of Raoult and Dalton;
thus, the equilibrium relationship between the vapor mole fraction and liquid
mele fraction may be represented by:

Tg * K%y (1
Pi
kg == 2
y = (2)
where
Yy = mole fraction of component i in vapor phase

x4 = mole fraction of component i in liquid phase
k; = equilibrium constant for component i between the two phases
pg e partial pressure of component i

P = total pressure of the system

B, Mathematical Formulation

The composition of the feeds and the rates of the feeds, the distillates,
and the side streams are assumed to be known. For a given number of equilibrium
stages (NP), assumed feedplate and side stream locatiomns (NF;, NF,, NS) and
reflux ratio (L/D), the functional relationship between the various components
across the distillation column may be expressed mathematically as follows.

For component i (there are assumed to be NC components), the law of conserva-
tion of mass and phase equilibrium leads to NP (NP = number of theoretical
stages) equations, each containing NP terms. By denoting the phase number

as j and component number as i, the following set of NP equations may be
written:

-al’l x1,i+a1s2 K:;_,i+0+0+ aare =-Dl’]_ (3—1)
a1 xl,i_ az 2 Xz’i+az’3 X3’1+D+ ht mbzyl (3-2)
O+ as o Xy 4 - az 3 X3,4+tagy x,j+o0 (3-3)

+...=b31

0+0+ =b (3-NP)

S ; & ,
ayp,NP-1 *wp-1,1 ~ ZNe,NP *wp,i ~ ONP,1

The above set of NP equations may be expressed in matrix algebra as
follows:

AX = B (4)



where

]

NP x NP square matrix

NP x 1 column matrix

NP x 1 column matrix

The nature of the physical problem is such that it leads directly to a tri-
diagonal matrix as represented by Equations (3-1), (3-2) ... (3-NP). It
should be noted that there are NC sets of independent equations (one for each
component) of the type represented by matrix Equation (4). For a physical
problem, since the determinant of the NP x NP square matrix is non-singular,
the solution of Equation (4) is given by

X = A"lB (5)

where A"l is the inverse of matrix A. Hence, the solution of Equation (4)
results in NP values of component i, one value corresponding to each equilib-
rium stage. Similarly, the solution ¢f the remaining sets of ecuations of type
{4) gives the mole fractions of the other components in the liquid mixture.
Thus, we have the mole fractions of all components at each equilibrium stage.

C. Convergence Criteria

The correct solution is obtained when the following criterion is satisfied
(with an acceptable degree of tolerance) simultaneously at each stage.

NG _ ., _ NC
3 Y=t kxy
L 1

From this brief discussion, it is apparent that successful solution of
the above set of equations depends on development of reliable convergence
criteria. For ideal mixtures, the equilibrium contant, k, may be represented
as a function of pressure and temperature. Since the column is assumed to
operate at a constant pressure, the equilibrium constant is dependent on tem-
perature only. Existing vapor pressure data (Ref. 10) for the six hydrogen
isotopes were used to calculate the equilibrium constants. For a typical
spent gas mixture, existing vapor pressure data for the range from 20 to 30°K
were found to be adequate to cover the entire range of interest. For compo-
nent i, k; may be represented by an nth degree polynominai:

i 2 o
ki = (Jl,i + CZ,iTj + 03’1Tj ) R o Cn,iTj (7)

where C) x, Cp 4, etc., are constants, and T: is the temperature of the liquid
mixture at plate j. Since the operating temperature range for the column over
the pressure range from 500 to 2500 Torr is quite limited, a forth degree
polynomial was found to adequately represent the data. A subroutine was
written to obtain the polynominal fitting coefficients for each component by

a least squares method.

Before proceeding with the calculations, the end temperatures of the
column were assumed, guided by the saturation temperature corresponding to



the composition of the feed mixture. Additionally, the temperature drop
across the column was assumed tc be a linear function of the number of
theoretical stages so that a set of starting values of the equilibrium
constants could be estimated. To accelerate the convergence, Newton-Raphson
interpolation techniques were applied to estimate a set of new temperatures
for each plate during the successive iterative steps.

The solution of a set of linear equations for a typical component
involves very large numbers. For example, the determinant of a 30 x 30
square matrix for most of the hydrogen isotopes represented by Equatien (4)
is of the order of 1033, To reduce the round-off errors, the main program
as well as all of the subroutines were written in double precision. Thus,
the propagation of round-off errors that is inberent in conventional itera-
tive solutions is minimized. 1In order to ascertain the validity of the
matrix inversion method adopted in solving Equation (4), the solution vectors
were back substituted to see whether the original constant vectors would be
obtained. For all the cases considered, no error in the computational
techniques could be found.

ITI. DESCRIPTION OF COMPUTER CODE

The Multicomponent Isotopic Separation and Recirculation Analysis
(MISRA) computer code calculates the composition of the liquid at each
theoretical plate based on a given set of data for (1) feed composition,
(2) number of theoretical plates, (3) reflux ratio, (4) number of feeds
and their respective locaztions, (5) side stream withdrawal location, (6)
operating pressure, and (7) the flow rates of the feed, distillate, side
stream and the bottom product. The computer program consists of the following
subprograms:

MCDIST. This subroutine sets up the governing equations based on the
law of conservation of mass and phase equilibria, and then solves the resul-
tant set of linear equations by matrix inversion. The solution vectors
are the composition of the liquid at each equilibrium stage. ANL library
subroutine MTINV (matrix inversion) is required in solving the equations.

POLYFT. Based on a set of temperature vapor pressure data, and assuming
formation of ideal solutions (both in liquid and vapor phases), POLYFT computes
by least-square fit the coefficients of a fourth degree polynomial to express
the phase equilibrium constants as a function of temperature. It needs ANL
library subroutine MINFIT (a least squares analysis package).

Fortran listings of the main program and the subroutines are given in
the Appendix.



A.

Card

No.

1

Description of INPUT Data

FORTRAN
_Name

TITLE

NP

INPUT

HF,y
N¥o
NF3

NC
NS

NTRL

NR

IPRNT

NM1

Ip

NP;

Format

SA8

1116

1116

Description

A set of alpha-numeric information to identify
the input data.

Order of matrix Ax = B. Number of theoretical
stages or plates (NP < 50).

Order of column reader B. Also, used to
terminate program calculations by input con-
trol (M £ 2). M < O terminates caiculation.

Integer constant used to signal whether or not
to printout the input data. INPUT < O skips
input data printing.

Feed plate locations, where feeds F;, F2 and
F3 are introduced.

Number of components in the feed (NC < 6).
8ide stream withdrawi locationm.

Number interactions before calculations are
terminated.

Integer constant used to control printing of
intermediate calculations, NR £ O prints the
summary of calculations at the end of each
iteration. NR > 1, prints only the final
calculatioris.

Constant used to signal whether to print the
coefficients and constants of the linear
equations corresponding to each plate. IPRNT
< 0 prints the coefficient for component i = 1
and the solution vectors for all components
during the first iteration only.

Order of matrix Ax = B, (NMi < 20).
Number of rows of vector B (MI < 20).
Number of columns of vector B (IP =< 2).

Number of temperature/vapor pressure data
points.

Number of temperature/vapor pressure data
points,



Card FORTRAN
No. Name Format
NPR
KOEF
4=5 D;,D> 6D12.6/
3p12.6
F1,F2, F3
TB’TD
Vo
W
6 PT 6D12.6
7 XF1 6D12.6
8 XF2 6D12.6
9 XF3 6D12.6
IF KOEF 2 1
4D18.6/
10-11 C,1-Cg 1D18. 6
4D18.6/
12-13 C1-Cg¢ 1D18. 6
14-15 . Ci-Ce igig'g/
; 4D18.6
16-17 C1-Cg 1D18.6/
4D18.6
losls Srte 1D18.6/
2021 €y-Cq 4D18.6/

1D18.6

Description

Integer constant having values 1 to 5, and
is designed to select the NPRER pressure to
calculate the equilibrium constants.

This constant signals whether to read the
vapor pressure/temperature data or the fitting
coefficients. KOEF 2 1 read the coefficient.
NOTE: either temperature/vapor pressure data
or the equilibrium coefficients should be
included in the input, but not both.
Distillate and side stream flow rate.

Rates of feed. (WTE: it is not necessary to
have all three feeds. If only one feed is
used, it should be designated as F3. If two
feeds are used, they should be designated as
Fo and F3. Of course, one has to select the
proper feed plate location depending on the
number and the composition of the feeds.
Temperature of the column corresponding to

the bottom and top plates. These temperatures
are used to guess a set of starting tempera-
tures for computing the liquid composition.

Vapor flow rate.
Bottom product flow rate.

A set of operating pressures.
Composition of Fj.
Compozition of Fj.

Composition of F3.

Value of fitting ccefficients for H,.
Value of fitting coefficients for HD.
Value of fitting coefficients for HT.
Value of fitting coefficients for Dj.
Value of fitting coefficients for DT.

Value of fitting coefficients for Ts.



Card FORTRAN

No. Name Format Description

IF KOEF £ 0

10-13 VT 6D12.6 A set of saturation temperatures.

14-17 VP o Vapor pressure data corresponding to the above
set of temperatures for Hjp.

18-21 it Vapor pressure data corresponding to the above
set of temperatures for HD.

22-25 Y Vapor pressure data corresponding to the above
set of temperatures for HT.

26-29 i Vapor pressure data corresponding to the above
set of temperatures for D,.

30-33 H Vapor pressure data corresponding to the above
set of temperatures for DT.

34-37 L Vapor pressure data corresponding to the above
set of temperatures for Tj.

38 Blank Card (Z.e., M € 0) terminates the program

calculations.

B. Program Limitations

The current structure of the DIMENSION statements limit the program to
the following:

NP (< 50) Number of theoretical plats

NC, NC; (s 6) Number of components

NPR (s 5) Number of operating pressures

NP; (< 20) Temperature/vapor pressure data points

Since the above limits are not the inherent limitations on the mathematical
formulations, one can easily broaden the program to accept a larger input
variable. However, the stability of the code, and the convergence criteria
must be checked to ensure that the computed results are consistent with the
physical system. The other limitations are: three feeds, one side stream
product in addition to one top product (distillate), and one bottom product.

C. INPUT Data for a Sample Problem

0f the number of steps involved in designing a distillation column, the
estimation of the number of theoretical stages or plates is the most impor-
tant and fundamental step. For a given feed mixture and the desired product
purity, the simplist design procedure from the computational stand-point is
to carry out a parameteric investigation of the effects of the number of
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theoretical stages, reflux ratio, feed plate location and operating pressure,
and then select a set of the desired operating conditions that closely
matches the composition of the product required. The input constants for a
column consisting of 30 theoretical stages and operating at 1000 Torr are
listed in Table 1. A summary of the calculations are shown in Table 2. Thz
versatility of the computer code may be demonstrated by the parametric
investigation of a number of cases as summarized below.

IV. DISCUSSION OF ANALYTICAL RESULTS

In order to study how enrichment of the spent fuel proceeds across a
distillation column, a number of cases with only a single feed and no side
stream draw off, for simplicity, were analyzed. The composition of the feed
(spent fuel) was assumed to be representative of presently conceived tokamak-
type reactors such as the ANL Experimental Power Reactor (ANL/EPR).11 Several
cases were analyzed by varying the number of theoretical stages, reflux
ratio, feed plate location and operating pressure firstly, to study the
behavior of distillation columns handling isotopes of hydrogen, and secondly,
to detect any anomalous behavior of the computer code such as lack of
convergence. These results are summarized (in the form of computer print
outs) in Tables 3-18.

All of the pertinent operating characteristics of the column, the
composition of the feed, temperature of the liquid at each equilibrium stage,
and summation of the liquid composition at each equilibrium stage are listed
in the tables. In addition, the tables show the composition of the six iso-
topes of hydrogen and the atom percentage of the three species of hydrogen.
Since the distillation column has been assumed to contain a partial condenser,
the composition of the vapor leaving the column as distillate and the compo-
sition of the liquid returning to the column as reflux are shown under Plate
No. 1. An examination of the plate temperatures show that, for most cases,
the difference between the bottom plate temperature and the top plate
temperature is less than 1 K. Summation of the liquid mole fractions
approaches 1 after 10 iterations, although the tables show computed values
after 15 iterations. The following observations may be made from the summary
of the computer results.

A, Effect of Number of Theoretical Stages

As the number of the theoretical stages are increased, separation of
the ligher fractions from the heavier fractions is enhanced (see Tables
3-6). For example, if the number of theoretical stages is increased from
15 to 30, the deuterium atom concentration in distillate is increased from
75 to 83%. However, the atom percentage of protium remains unchanged. This
is due to the fact that essentially all of protium appears in the distillate
even when the column has only 15 theoretical stages.

B. Effect of Reflux Ratio

The degree of separation of the ligher constituents from the heavier
constituents increases as the reflux ratio is increased (see Tables 7 to 1l).
However, the increase in the degree of separation becomes asymptotic, as
higher and higher reflux ratios are employed.
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Gy Effect of Feed Plate Location

The effect of the feed plate on degree of separation depends on the
feed composition. For the few cases analyzed by varying the feed plate
location for a feed of fixed composition, the effect of the feed plate
location was found to be minor.

D. Effect of Operating Pressure

As discussed in the previous sections, for a fixed feed composition,
the separation of the more volatile fracticons depends on the number of
theoretical stages, reflux ratio, and the design characteristics of the
distillation column. As the number of theoretical stages and reflux ratio
are increased, the degree of separation of the more volatile fraction from
the less volatile fraction increases. In many situations, the effects of
these two variables do not significantly change the degree of separation.
Also, increase in number of equilibrium stages as well as increase in reflux
ratio results in increased liquid holdup and operating cost. However,
similar results can be achieved by varying the operating pressure, which is
conceptually much simpler.

For ideal solutions, the equilibrium constant, kj, can be expressed as

kg = Y4 )
=],
"

- = (9)

where

X4 = equilibrium constant for component i

¥ mole fraction of component i in vapor phase
o i mole fraction of component i in liquid phase
pi = vapor pressure of component i

p = total operating pressure of the system

The relative volatility of component 1 with response to component 2 can be
expressed by

kP
a,2 = EE" E;

(10)

Hence, for ideal mixtures, the relative volatility is independent of
pressure, provided, of course, that the column is operated at the same
temperature. As the column will be operated at the saturation temperature
corresponding to the composition of the liquid mixture at each equilibrium
stage, the degree of separation can be controlled to some extent by the
operating pressure.
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In order to study the effect of pressure, a column with one feed was
used for simplicity. The results for a typical feed mixture at pressures of
500, 1000, 1500, 2000, and 2500 Torr, respectively, are summarized in Tables
12-16. The most significant effect of pressure seems to be on the atom
fraction of tritium in the distillate. The tritium fraction increases from
7 to 15% when the pressure is increased from 500 to 2500 Torr. The pressure
has lesser effect on the other two hydrogen isotopes. Since the atom percent
of hydrogen in the bottom fraction is essentially zero, for all cases, the
operating pressure should have no effect on protium fraction. The atom frac-
tion of deuterium in the distillate decreases from 86 to 78% as the pressure
is increased from 500 to 2500 Torr.

To further demonstrate the general utility of the computer code, two
other cases consisting of 30 and 50 theoretical stages, respectively, and

each with three feeds were analyzed. The analytical results are shown in
Tables 17 and 18.

V. CONCLUSIONS

A mathematical simulation of multicomponent distillation was developed
and computer solution of the resultant equations was carried out. Since the
computational steps are based on an exact solution method, the accuracy of
the analytical results is expected to be limited only by the accuracy of the
themodynamic and phase equilibrium data. Although the computer code was
developed specifically for enrichment of the spent fuels from presently
conceived tokamak-type fusion reactors, the scope of this program is much
broader, in that it can be used in the design and analysis of multicomponent
distillation for any liquid mixture, provided, or course, the necessary
thermodynamic and phase equilibrium data are available. The program is very
efficient so that a number of parametric investigations to study the effects
of design and operating variables can be carried out even with limited finan-
cial resources. The program does, however, require a fairly large computer
storage (approximately 250 K bytes). In general, the results generated by
this program are in good agreement with those of similar studies carried out
by Wilkes.1?
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Table 1. INPUT Data for Sample Problem

15 1

20 20
3.000000D 01
2.450000D 01
4.500000D 02

1 5 6

5 1 20
0.0
4.800000D 02
1.000000D 03

FEED COMPCSITION

1.000000D-04
8.000000D-G3
2.00c000D-03

2.000000p 01
2.050000D 01
2.100000D 01
2.150000p 01
2.200000D 01
2.250000c 01
2.300000D 01
2.350000D 01
2.400000D 01
2.450000p 01
2.500000D 01
2.550000rc 01
2.600000D 01
2.650000D 01
2.700000D 01
2.750000D 01
2.800000D0 01
2.85000C¢D 01
2.9C0000D 01
2.950000C 01

PCLYNOMIAL FITTING COEFPS.

7.659677D-01
-3.348€12D 00
-8.368202p-01
6.5509510-01
-2.210739D G0
-6.398138r 00

5.000000D-03
3.198990D-02
2.700000D-02

6.774000D 02
7.857000D 02
9.057000D 02
1.038300D 03
1.184000D 03
1.343700D 03
1.517900D 03
1.707300D 03
1.912800D 03
2.135100D 03
2.374900D 03
2.632900D 03
2.910000D 03
3.207000D 03
3.524600D 03
3.863800D 03
4.225300D 03
4.610200p 03
5.019200D 03
5.453500D 03

-6.0331370-02
5.975073p-01
1.927116D-01

-7.090902D-02
3.766744D-01
1.030710D 00

FOE EQLBH.

7 6
6 5
0.0

7.000000D 91
1.500000D 03

5.000090D-03
3.194160D-02
1.100000D-02

0.0
2.000000D 03
2.500000D-C1

9.207500D-01
2.620000D-01

0
1.000000D 02
2.500000p 03
4.899%000D-01

7.326180D-03
4.280000D-01

TEMPERATURE/VAPOR PRESSURE DATA

3.827000D 02
4.547000D 02
5.355000Dp 02
6.277000D 02
7.287000D 02
8.423000D 02
9.680000D 02
1.106800D 03
1.259200D 03
1.426100D 03
1.608300D 03
1.806500D 03
2.012400D 03
2.254000D 03
2.504900p 03
2.775100Dp 03
3.065500D 03
3.376700D 03
3.710000D 03
4.065900D 03

-4.640048D-04
-3.747318D-02
-1.259C54D-02

5.194761D-03
-2.012363D-02
-5.778316D-02

CONSTANTS AT PT=

2.868000D 02
3.472000D 02
4.139000D 02
4.898000D 02
5.753000D 02
6.712000D 02
7.782000D 02
8.972000D 02
1.028700D 03
1.173600D 03
1.332600D0 03
1.506400D 03
1.695800D 03
1.901600D 03
2.124500D 03
2.365400D 03
2.625100D 03
2.901100D 03
3.203900D 03
3.524600D 03

-5.739917D-05
7.9098610-04
1.058304D-0%

-4.188036D-04
2.002574D-04
1.156992D-03

2.206000D 02
2.676000D 02
3.218000Dp 02
3.836000D 02
4.542000Dp 02
5.338000D 02
6.233000D 02
7.232000Dp 02
8.345000D 02
9.577000D 02
1.093500D 03
1.249900D 03
1.406400D 03
1.584900D 03
1.779100D 03
1.989800D 03
2.217900D 03
2.464000D 03
2.729100D 03
3.013900Dp 03

100G.D 00 TORR

1.101835D-05
2.763535D-06
9.1321070-06
1.410413D-05
8.059631D-06
-1.492615D-06

2.650000D 01

2.500000D-01
6.510520D-08
2.700000D-91

1.649000D 02
2.028500D 02
2.469000D 02
2.980000D 02
3.566000D 02
4.235000D 02
4.59300G6D 02
5.848000D 02
6.806000D 02
7.875000D 02
9.062000D 02
1.037400D 03
1.181900D 03
1.340700D 03
1.514200D 03
1.703500D 03
1.909200D 03
2.132200D 03
2.373300D 03
2.633500D 03

1.187000D
1.537000D
1.895000D
2.314000D
2.800000D
3.360000D
4.000000D
4.727000D
5.548000D
6.471000D
7.5030000
8.652000D
9.923000D
1.132700D
1. 286900D
1.455900D
1.640300D
1.841100D
2.058900D
2.294600D

02
02
02
02
02
02
02
02
02
02

02
02
03
03
03
G3
03
03
03

Y1



Table 2.

ISOTCPIC SEFARATION AT PT=

Summary of Calculations for Sample Prcblem

NUMBER OF THEORETICAL STAGES= 20

SICE STREAM LOCATION=
FEED RATES:

FEED COMP.N-H2
2.000000D-03

EQUILIBRIUM STAGE TEMPERATURES,

0.0

HD
2.700000D-02

6 1ST FEED PLATE LOCATION=
1.00D 02

0.0

1.000D 03

HT
1.100000D-02

TOER,

AFTER NUMBER OF ITERATIONS= 10

2.463940C 01
2.4G2820D0 01
2.513306D 01
2.527597D 01
2.539553p 01

2.471113p 01
2.496291D 01
2.516744D 01
2.529356D 01
2.542105D 01

2.476722D 01
2.499708D 01
2.520210D0 01
2.531168D 01
2.544922D 01

SUMMATION OF LIQUID MOLE PRACTIONS.....(FROM L TO R IN ASCENDING ORDER

1.000194p 00
1.000215D 00
1.000160D 00
1.000141D €O
1.000134D 00

1.000196D 00
1.000213D 00
1.000143D 00
1.000143p 00
1.000128D 00

1.000201D 00
1.000208D 00
1.000124D 00
1.000144D 00

REFLUX RATIO L/D1= 1.500D 01
10 2ND FP LCCATION= 12 3RD FP LOCATION= 15
PRODUCTS: 3.00p 01 0.0 BOTTOMS: 7.00D €1
N-D2 DT N-T2 AFH
2.620000D-01 4.280000D-01 2.700000D-01 2.100p 00
DEG.K..(PROM L TO R IN ASCENDING CRDER OF PLATE NUMBER )
2.481384D 01 2.485480D 01 2,489245p 01
2.503102p 01 2.506492D 01 2.509890D 01
2.522236D 01 2.524089D 01 2.525856D 01
2.533062D 01 2.535069D 01 2.537221D 01
2.5480652Dp 01 2.551541D 01 2.555433D C1
OF PLATE NUMBER )
1.000206D 00 1.000211D 00 1.000214Dp 00
1.000200D 00 1.000189D GO 1.000176D 00
1.000130D 00 1.000135D 00 1.000139D 00
1.000143D 00 1.000141D 00 1.000138D 00
1.G00113Dp 00 1.000104D 00 1.0000935 00

1.000121D 00

ELATE NO. N-H2
1 6.655694D-03
1 3.024611D-03
2 1.4554171D-03
3 7.87492uD-0u
4 5.055449D-04
5 3.864516D-04
6 3.353301D-04
7 3.123522p-C4
8 3.009639D-04
g 2.943378D-04
10 2.896747D-04
1 2.858314D-04
12 2.823474D-04
13 2.790132D-04
14 2.757673D-04
5] 2.725704p-04
16 1.255548D-04
A7 5.761395D-05
18 2.634147D-05
19 1.200037D-05
20 5.447226D-06
21 2.463393D-06
2z 1.109654D-06
3 4,%77576D-07
24 2.222540D-07
5 9.872254D-08
26 4.357899Dp-08
27 1.908232p-08
28 8.258066D-09
29 3.503770D-09

1.429832D-09

HD
8.982618D-02
6.092038D-02
4.181880D-02
2.948023p-02
2.162934p-02
1.667847D-02
1. 35€719D-02
1.160669D-02
1.035823p-02
9.546437D-03
9.000513D-03
B8.615628D-03
8.328008D0-03
8.099172D-03
7.906080D-03
7.735048D-03
5.233586D0-03
3.525552p-03
2.364920D-03
1.579673p-03
1.050555D-03
6.954400D-04
4.580380D-04
2.999692D-0u4
1.951615D-04
1.259745p-04
£.051764D-05
5.080628BD-05
3.145882D-05
1.903544Dp-05
1.105298D-05

HT
3.636633D-02
2.988474D-02
2.444408D-02
2.004029D-02
1.655927D-02
1.384966D-02
1.1761192p-02
1.016062D-02
8.936538D-03
7.999108D-03
7.277592D-03
6.717289D-03
6.276497D-03
5.923809D-03
5.535830Dp-03
5.395322p-03
4.379295D-03
3.536491D-03
2.841522D-03
2.271355D-03
1.805711p-03
1.427061D-03
1.120443D-03
8.732011D-04
6.747006D-04
5.160598D-04
3.898981D-0u
2.901118D-04
2.116748D-04
1.5046u9D-04
1.031116D-04

N-D2
7.100407D-01
7.13229u4p-01
7.027871D-01
6.628941D-01
6.566389D-01
6.262318D-01
5.932844D-01
5.590030D-01
5.243131D-01
4,899342Dp-01
4.564263D-01
4.242170D-01
3.935208D-01
3.648540D-01
3.380492D-01
3.132685D-01
3.008212D-01
2.871563D-01
2.724837D-01
2.56%739D-01
2.407743D-01
£.240197D-01
2.068384D-01
1.893557D-01
1.716969D-01
1.5398890-01
1.36302hD-01
1.189544n-01
1.019091n-C1
8.538124Dp-02
6.953593D-02

DT
1.535170D-01
1.873273p-01
2.215148Dp-01
2.557834D-01
2.897981Dp-01
3.231371D-01
3.553006D-01
3.857322D-01
4.138493D-01
4.390732D-01
4.608602D-01
4.787284D-01
4.922809D-01
5.012251D-01
5.053871D-01
5.047225p-01
5.179055D-01
5.309192p-01
5.4372G1D-01
5.561792D-01
5.680869D-01
5.791509D-01
5.899912D-01
5.971333D-01
6.030004D-01
$5.059087D-01
6.050686D-01
5.995968D-01
5.885463D-01
5.709607D-01
5.459581D-01

N-T2
3.787683Dp-03
5.613532D-03
7.979869D-03
1.101452p-02
1.486889D-02
1.9716500-02
2.575138p-02
3.318506D-02
4.224192p-02
5.315268D-02
6.614567D-02
8.143563p-02
9.92114u4p-02
1.196188D-01
1.427460D-01
1.686060D-01
1.7153490-01
1.748048D-01
1.785634D-01
1.829839D0-01
1.882771D-01
1.94704up-01
2.025908D-01
2.123373p-01
2.244327D-01
2.394603D-01
2.580984D-01
2.8110790-01
3.0$3014p-01
3.43u885D-01
3.843918D-01

APH
6.975D
4.842D
3.458D
2.554D
1.960D
1.565D
1.300D
1.119D
9.9u6D
9.065D
8.427D
7.951D
7.583D
7.289D
7.046D
6.837D
4.931D
3.588D
2.629D
1.937D
1.433D
1.064D
7.902D
5.870D
4.351D
3.211D
2.352D
1.705D
1.216D
B.u474D
5.708D

APD
4.895D 01
APD
00 8.317D
00 8.372D
00 8.343D
00 8.254D
00 8.122D
00 7.960D
00 7.776D
00 T.575D
=01 7.363D
-01 7.141D
-01 6.912D
=01 6.678D
-01 6.438D
-01 6.194D
-01 5.946D
-01 5.694D
=01 5.623D
-01 5.543D
-01 5.455D
=01 5.358D
-01 5.253D
-01 5.139D
-02 5.015D
-02 4.880D
-02 4.732D
-02 4.5690
-02 4.389p
=02 4.187p
-02 3.962D
-03 3.708D
-03 3.u425D

APT
4.895D0 01
APT

01 9.873D
01 1.142D
01 1.309D
01 1.489D
01 1.630D
01 1.682D
01 2.092D
01 2.311D
01 2.536D
01 Z.766D
01 3.002D
01 3.241D
01 3.484D
01 3.731D
01 3.982D
01 4.236D
01 4.3260
21 4.420D
01 4.518D
01 4.621D
01 4.732D
01 4.849D
01 4.976D
01 5.113D
01 5.262D
01 5.426D
01 5.608D
01 5.810D
01 6.036D
01 6.290D
01 6.574D

S1



Table 3.

ISOTOPIC SEPARATION AT PT=

Effect of Number of Theoretical Stages

NUBBER OF THEORETICAL STAGES= 15

SIDE

STREAN LOCATION=

FEED RATES: 0.0

PEED COMP.N-H2
2.000000D-03

EQUILIBRIUN STAGE TEMPERATURES,
2.487500D0 01
2.521978D 01
2.584735Dp 01

2.477319D 01
2.518689Dp 01
2.540122D 01

1.000000D GO
1.000000D 00
1.000000D €O

D
2.700000Dp-02

1.000000Dp 00
1.000000D 00
1.000000D0 00

1.000D 03

TORR, AFTER

NUMBER OF ITERATIONS= 15

REPLUX RATIO L/D1= 1.500D 01
6 1ST PEED PLATE LOCATION= 5 2ND FP LOCATION= 6 3RD FP LOCATION=
0.0 1.00D 02 PRODUCTS: 3.00p 01 0.0 BOTTOMS: 7.000 01
HT N-D2 DT N-T2 APH APD
1.100000D-02 2.620000e-01 4.280000D-01 2.700000D-01 2.100D 00 4.895D0 O
DEG.X.. (FRON L TO R IN ASCENDING ORDER OF PLATE NUMBER )
2.495381p 01 2.502059D 01 2.508023Dp 01 2.513521D 01
2.525210D0 01 .528545D 01 2.532088D 01 2.535924D 01
2.549799Dp 01
SUNNMATION OF LIQUIDP MQOLE FRBRACTIONS.....(FBOM L TO R IN ASCENDING ORDER OF PLATE NUMBER )
1.000000D 00 1.000000D 00 1.000000T 20 1.000000D 00
1.000000D 0O 1.000000D 00 1.000000D0 0O 1.000000D QO
1.000000D0 00
HD HT N-D2 DT N-T2 APH APD
8.935635D-02 3.473226D-02 5.704631D-01 2.683498D-01 3.043185D-02 6.871D 00 7.493D
5.868936D-02 2.759073p-02 5.530886D-01 3.154035Dp-01 4.335529D-02 4.501D 0C 7.401D
3.884902D-02 2.170680D-02 5$.230572D-01 3.569591D-01 5.8828670-02 3.088D 00 7.210D
2.642653D-02 1.709466D-02 4.863351D-01 3.927862D-01 7.709124D-02 2.203D 00 6.959D
1.880053p-02 1.358423Dp-02 4.466621D-01 4.224737D-01 9.830028D-02 1.637D 00 6.673D
1.417278D-02 1.096376D-02 4.065291D-01 4.456580D-01 1.225207D-01 1.272D 00 6.364D
1.137592Dp-02 9.033045D-03 3.676089D-01 8.6212310-01 1.497107p-01 1.035D 00 6.08uD
9.6777100-03 7.621953D-03 3.309934D-01 4.718504D-01 1.797113D-01 8.795D-01 5.718D
6.530006D-03 6.120371D-03 3.109908Dp-01 4.866273D-01 1.896883D-01 6.368D-01 5.576D
4,365423Dp-03 4.859011D-03 2.888100D-01 4.998286D-01 2,021242D0-01 4.625D-01 5.409D
2.888100D-03 3.808834D-03 2.647910D-01 5.107890CD-01 2.177132D0-u01 3.352D-01 5.216D
1.887250D-03 2.941802p-03 2.392639Dp-01 5.186347D-01 2.372713p-01 2.416D-01 4.995D
1.214380D-03 2.232114D-03 2.125808D-01 5.223129D0-01 2.6165950-01 1.724D-01 4.743D
7.657623D-04 1.656631D-03 1.851358Dp-01 .206423D-01 2.917994D-01 1.211D0-01 4.458D
4.694496D-04 1.194910D-03 1.573760D-01 5.123954D-01 3..285642D-01 8.322p-02 4.138D
2.758488D-04 8.290309D-04 1.298015p-01 4.964215D-01 3.726721D-01 5.524Dp-02 3.782D

PLATE NO. N-H2
1 6.666650D-03
1 1.872457D-03
2 5.992456D-04
3 2.662392D-04
4 1.791891Dp-04
5 1.556160D-04
6 1.483106D-04
7 1.451986D- 04
8 4.322422Dp-05
9 1.279560D-05
10 3.765951D~-06
11 1.101449D-06
12 3.198421p-07
13 9.202388D-08
14 2.508299p-08
15 7.148257p-09

APT
4.8950 01

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

APT
1.820D
2.149D
2.482D
2.820D
3.163D
3.508D
3.853D
4.794D
4.361D
4.545D
4.750D
4.981D
5.239D
5.529D
5.854D
6.213D

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

91



Table 4. Effect of Number of Theoretical Stages
ISOTOPIC SEPARATION AT PT= 1.002D 03

NUMBER OF THEORETICAL STAGES= 20 REFLUX EATIO L/Di=
STDE STREAM LOCATION= 6 1ST FEED PLATE LOCATIOA= 6

1.500D 01
2ND FP LOCATION=

TORR, AFTER NUMBER OF ITERATIONS= 15

3RD FP LOCATION= 10

PEED RATES: 0.0 0.0 1.00D 02 PRODUCTS: 3.00D 01 0.0 BOTTONS: 7.G0D 01
FEED COMP.N-H2 HD HT N-D2 DT N-T2 APH APD
2.000000D-03 2.700000D-02 1.100000D-02 2.620000D-01 4.280000D-01 2.700000p-01 2. 100D 00 4.895D 01
EQUILIBRIUM STAGE TEMPERATURES, DEG.K.. (PROM L TO ® IN ASCENDING ORDER OF PLATE NUMBER )
2.470881D 01 2.479932D 01 2.486817D 01 2.492601D 01 2.497762b 01 2.502546D 01
2.507095D 01 2.511488D 01 2.515773Dp 01 2.519%71D 01 2.522658D 01 2.525229D 01
2.527822D 01 2.530522p 01 2.533399p 01 2.536512D 01 2.539918D 01 2.543670D Q1
2-547813p 07 2.552384D 01
SUMEATION OF LIQUID MOLE PRACTIONS.....{(FROM L TO R IN ASCENDING ORDER OF PLATE NUMBER )
1.000000D 90 1.000000D 00 1.000000D 00 1.000000D 00 1.0000600D 00 1.000000D 00
1.006000D OC 1.000000D 00 1.000000D 00 1.000002D 00 1.009090D 00 1.000000D 00
1.000000D 00 1.000000D €O 1.000000D0 00 1.¢00000D 00 1.000000D 00 1.000000D 00
1.000000D 00 1.000000D 00
PLATE NO. N-H2 HD HT N-D2 DT N-T2 APH APD
1 6.666653D-03 8.977237D-02 3.573771p=-02 6.311466D-01 2.2242300-01 1.425404p-02 6.942D 00 7.872D
1 1.8938a6D-03 5.988235D-02 2.885771D-02 6.224724D-01 2.6619590-01 2.069784D-02 4.626D 00 7.855D
2 6.128838D~ 04 4.030463D-02 2.311224D0-02 5.9987890-01 3.073955p0-01 2.869192p-02 3.232p 00 7.737D
3 2.737968D-048 2.786282D-02 1.853671D-02 5.690617D-01 3.4576460-01 3.850044D-02 2.347D 00 7.559D
4 1.8411270-04 2.009533p-02 1.499048D-02 5.335829D-01 3.807664D-01 5.038075D-02 1.773p 00 7.340D
5 1.596754D-04 1.529554D-02 1.228955D-02 4.958733D-01 6,115071Dp-01 6.457486D-02 1. 3950 920 7.094D
6 1.521913D-04 1.238027D-02 1.025583D-02 4.576531D-01 4.753036D-01 8.129496D-02 1.145D 00 6.830D
7 1.491199D-04 1.051333p-02 8.734945D-03 4.201494D-01 4.597471D-01 1.007061D-01 9.773p-01 6.553D
8 1.472236D-04 9.368042D-03 7.600606D-03 3.842266D-01 4.757489D-01 1.229087D-01 8.632p-01 6.268D
9 1.456665D-04 8.630713D0-03 6.753258D-03 3.504728D-01 4.860760D-01 1.479216D-01 7.838D-01 5.978D
10 1.442308D-04 8.1360762-03 6.116492D-03 3.192590D-01 4.906744D-01 1.756£58D-01 7.271D-01 5.687D
11 4.288593Dp-05 5.4226765-63 4.930948D-03 3.021328D-01 5.051272Dp-01 1.522734D-01 5.255D-01 5.574D
12 1.269529D0-05 3.683297D-013 3.942277p-03 2.8335500-01 5.186820D-01 1.903248D0-01 3.825D-01 5.445D
13 3.741330D-06 2.452406D-03 3.123747D-03 2.631902p-01 5.3094845-01 2.002814D-01 2.792p-01 5.299D
[ 1.037445D-06 1.%19916D-0G2 2.452502Dp-03 2.418735D0-01 5.233683D-01 2.126867D0-01 2.036D-01 5.134D
15 3.203082n-07 1.060147D-03 1.900274p-03 2.196343D-01 5.492237D-01 2.281812D-01 1.481D-01 4.948D
16 9.297316D-0§ 6.860322D-04 1.4535320-G3 1.9671220-01 5.536452D-01 2.475029D-01 1.070D0-01 4.739D
17 2.681387D-08 4.376243D-04 1.093277p-03 1.733663D-01 5.536326D-01 2.714701D-01 7.655D-02 4.504D
18 7.668370D-09 2.738729D~04 B.053265D-04 1.098824D-01 5.480960D-01 3.009424D-01 5.396D-02 4.241D
19 2.162290D-09 1.668121p-04 5.7749507D-04 1.265766D-01 5.359272D-01 3.367523D-01 3.719Dp-02 3.946D
G 5.8974550-10 9.748L65D-05 3.980946D-04 1.037939D-01 5.161048D-01 3.796058D-01 2.478D-02 3.619D

APT
4.895D 01
APT

01 1.64330
01 1.682D
01 1.939D
01 2.207D
01 2.483D
01 2.766D
01 3.056D
01 3.349D
01 3.646D
01 3.943D
01 4.261D
01 4.373D
01 4.516D
01 4.673D
01 4.846D
01 5.037D
01 5.251D
01 5.088D
01 5.754D
01 6.050D
01 6.379D

01
01
01
01
01
c1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

ik



Table 5. Effect of Number of Theoretical Stages

ISOTOPIC SEPARATION AT PT= 1.000D 03 TORR,
NUMBER OF THEGRETICAL STAGES= 25 REFLUX RATIO L/Di1=

SIDE STREAM LOCATION= 6 15T PEED PLATE LOCATION= B8
PEZD BATES: 0.0 G.0 1.00D 02 PRODUCTS:

1.5G0D 01
3.000 01 0.0

§-D2
2.620000D-01

FEED COMP.N-H2

HD HT
2.000000D-03 2.700000D-02 1.100000D-02

EQUILIBRIUM STAGE TEMPERATURES, DEG.K..(PEOM L TO R IN ASCESDING ORDER

2.466775D 01 2.475099D 01 2.581339Dp 01 2.4858541D 01 2.491170D
2.499579D 01 2.503582D 01 2.507520D0 01 2.511428D ©1 2.5153178
2.521628D 01 2.523489D 01 2.525499Dp O1 2.527527p 01 2.529627D
2.534205Dp 01 2.536765Dp 01 2.539564D 01 2.542646D 01 2.546059D

2.554049D 01

SUMRATION OF LIQUID MOLE PRACTIONS.....(FROM L TC R IN ASCERDING ORDER
1.000C02D 00 1.000002D 00 1.000002D 00 1.0C0002D 00 1.0090002D
1.000¢22p 00 1.000002D 00 1.C50002Dp 00 1.000002D 00 1.000001D
1.000001D 00 1.000001D 00 1.0000015 00 1.000001D 00 1.000001%D
1.000001D 00 1.0000015 00 1.000001D 00 1.000001D 00 1.000001D
1.000001D 00

2ND FP LOCATION=

or
4.280000D-

AFTER NUMBER OF ITEBATIONS= 15
10 3BRD FP LOCATIOIN= 12

BOTTOAS: 7.00D 61
N-T2 APH
21 2.7000000~01 4.199D 00

OF PLATE NUMEER )
01 2. 4954690 01
01 2.519192D €1
01 2.5318350 0
01 2.549847D 01

OF PLATE NUBBER )
oo 1.000002D GO
00 1.000001LC GO
00 1.¢00001D Q0
o0 1.060001D 20

PLATE H0.

- ok
S OC O~ E WK =

L8]

PN Qe e
Ve~NonnE W

NN
NEFEWpopaO

N-H2

6.666577D-03
1.907656D-03
6.21772u4D-04
2.787637D-04
1.873670D-C4
1.623633D-04
1.547686D-04
1.517382D-04
1.499211D-08
1.484423D-04
1.470708D-04
1.4576438D-04
1.444440D-04
4.30640710-05
1.277946D-05
3.781277D-06
1.114922p-06
3.275509p-07
9.586432D-08
2.794227D-08
8.108402D-09
2.341274D-99
6.720928D-10
1.914300D-10
5.379457Dp-11
1.463182D-11

HD
8.993561p-02
6.058847D-02
4,121839p-G2
2.879355p-02
2.095434p-02
1.605474D-0G2
1.300260D-02
1.109441D-02
9.586308p-03
9.102620D-03
8.574433D-(G3
B.19%463D-0C3
7.9164600-03
5.365583D-03
3.6185040-03
2.4281630-03
1.6209382p-03
1.076112D-03
7.099757D-04
4.650869D-04
3.020935D-04
1.941762n--04
1.231343D-04%
7.666707D-05
4.649718D-25
2.707742D-05

5T
3.623749D0-02
2.956%33D-02
2,395500D-02
1.944046D-02
1.590231p-02
1.3173800-02
1. 109140D-02
5.311702Dp-03
8.315994D-03
7.409451D~-C3
6.718210D-03
6.185848D-03
5.769363D-03
4.635554D-02
3.782182p-03
3.034241D-03
2.418596D-03
1.914744D-03
1.502873p-03
1.169215D-03
8.999088p-04
6.837413D-04
5.192359D-04
3.746578D-G%
2.672889p-04
1.837246D-0%

N-D2
6.742710D-01
6.7232G7D-01
6.558098D-01
6.302204D-01
5.989408D~C1
5.642326D-01
5.273535D-01
%4.911691D-01
4.548742D0-01
".i97674D-01
3.863594D-01
3.55C0063D-01
3.259353p-01
3.120278p-01
2.966841D-01
2.831253D-01
2.625326D-01
2.44065%7D-01
2.248940D-01
2.051644D-07
1.850461D-01
1.647149D-01
1.443603D-01
1.2418856D-01
1.04%243D-01
B8.530914p-02

DT
1.848949D~01
2.233600D-01
2.618763D-01
2.9875015-01
2.340659D-01
3.572258Dp-01
3.976172D-01
4.246107D-01
“.476136D-01
4.5661108D-01
4.7569293Dp-01
4.881167D-01
4.91250610-21
5.05071310-01
5.1863580-01
$.3%82240-01
5.443827D-01
5.559585D-01
5.650764D-01
5.7414250-01
5.794397D-GC1
5.811270D-01
5.782587D~-C 1
5.6981745-01
5.547760D-01
5.3219C30-01

H-T2
7.9964400-03
1.175387D-C2
1.651878L-02
2.250673D-02
2.9959230-02
2,909062D~02
£.018046D-02
6.346231D-02
7.913993p-02
3.745130Dp-02
1.185016D-01
1.423453D0-01
1.6897380-01
1.728069D0-01
1.772666D-01
1.8258610-01
1.8%0439D-01
1.959812p-901
2.Ce81a6D-01
2.190584D-01
2.3431220-01
2.5328020~01
2-767400D-01
3.055426D-01
3.404859D-01
3.822897D~01

ApH
6.975D 00
4.639D 00
3.321D 0%
2.540D Q00
1.862D 00
1.478p €O
1. 220D 00
1.045D 0O
9.2510-01
8.404p-01
7.793D-01
7.338D-01
6.988D-01
£.069D-01
3.713p-01
2.735D-01
2.021p-01
1.425D-01
1. 107D-01
8.172Dp-02
5.C10D-02
4.390D-C2
3.172D-02
2.257p-02
1.569D-02
1.054D-02

APD
45.895p 07

APD
8.117D
8. 1455
8.074D
7.940D
7.764D
7.559D
7.333p
7.090D
6.836D0
6.574D
6.365D
6.332D
5.755D
5.672D
5.578D
5.472D
5.355D
5.226D
5.083D
4%.925D
4.749D
4.554D
£.336D
4.09%D
3.618D
3.514D

AT
4.895D 01

o1
o1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
G1
01
01

APT
1.18AD
1.285D
1.594D
1.816D
2.049D
2.2932D
2.545D
2.805D
3.071D
3.342D
3.617D
3.895D
4.175n
4.277D
4,3852
4.500D
4.624D
4.739D
4.906D
2. 067D
5.245D
5.442D
5.661D
5.906D
6. 180T
6.4850D

01
01
01
01
01
01
01
01
01
01
01
G1
01
01
01
01
01
01
01
01
01
91
01
01
01
01

81



Table 6. Effect of Number of Theoretical Stagzes

ISOTOPIC SEPARATION AT PT= 1.000D 03 TORR, APTER EUNDER OF ITEBATIONS= 15

NUMBER OF THEORETICAL STAGES= 30 REPLIZ RATIO L/D1= 1.5000 01
SIDE STREAM LOCATION= & 1ST PEED PLATE LOCATIOE= 10 ZND PP LOCATION= 12 3BD FP
PEED RATES: 0.0 0.0 1.00p 02 PRODOCTS: 3.00D 01 0.0 BOTTON
PEED COMP.N-H2 HD HT §-D2 DT -
2.000090D-03 2.700000D-C2 1.1000000-02 2.620000D0-21% 4.230000D-01 2.7000
EQUILIBRIUN STAGE TENPERATURES, DEG.K..{(FRON L TO B IN ASCENDING OSDER OF PLATZ HU
2.463842p O 2.871111p 01 2.476739D 01 2.481355D o1 2.485378D 01 2.4891
2.492732p 01 2.496200D 01 2.4996185 01 2.503015p 01 2.506409D 01 2.5098
2.513235p 01 2.516681D 01 2.520154p 201 2.522205D 01 2.524050D 01 2.5258
2.527543Dp 01 2.529298p 01 2.531108Dp 01 2.533001D 01 2.535009D 01 2.537
2.5394950 01 2.542050D 01 2.544869D C1 2.548002D 01 2.551496D 01 2.5553
SUNMATIOK OF LIQUID MCLE PRACTIONS.....fFRON L TO B IN ASCEEDING ORDER OF PLLTE KU
1.000010D 00 1.000010D 00 1.000010D QO 1.0C0010D 00 1.000010p 00 +.0000
1.060011D GO 1.000010D 00 1.000019D 00 $.000010D 00 1.000009D 00 1. 0000
1.000008D 0O 1.000007D 00 1.0002060 00 1.990096D 00 1.000007D 20 1.0000
1.000007D 00 1.000G07D 00 1.000007D GO 1.000007D GO 1.000007D 00 1.0000
1.000007D 0OC 1.000006D OC 1.000006D 0OC 1.000008D QO 1.0000G5D 00 1.0009
PLATE XO. §-E2 HD HT E-D2 DT
1 5.666129D-03 £2.996687D-02 3.642225D-02 7.103798D-01 1.528073Dp-01
1 1.918818D-03 6. 109948D-02 2.937418D-02 7. 1465044001 1.867606D-01
2 6.291332D-04 5.193648D-02 2.4514800-02 T7.061378D-C1 2.2083210-01
3 Z.829710D-04 2.955678D-02 2.009%4%2D-02 6.841218D-01 2.549715p-G1
4 1.201754D~-04 2.168218D-02 1.660324Dp-02 6.578189D-01 2.888927D-01
5 1.647339D-04 1.6717C2D-02 1.3386180n-02 6.274088p-01 3.221773p-01
6 1.570939D-04 1.359647C-02 1. 179198D-02 5.944686D-01 3.5431990-01
7 1.541577b-04 1. 162961D-02 1.018669D-02 5-601855D-21 3.8475920-01
8 1.524779D-C4 1.037659Dp~02 8.958511D-03 5.234766D-01 4.129082D-01
9 1.511456D-04 $.561383D-903 8.017754D-02 4.510594D-01 4.381843D-01
10 1.499178D-04 9.012837D~03 7.2932960-02 4.574348D-01 4.5003985-01
il 1.487275D-04 8.625875D-03 6.73C473p~-03 4.252120D-01 4.779881D-0Q1
12 1.475539D-04 3.336577D-03 6.,287532D~-C3 3.9453200-01 4.916275D-01
13 1.463898D-04 8.706368D-03 5.933021D-03 3.656722D~-01 5.006604D-C1
14 1.452312Dp-04 7.9121490-03 5.643507D-03 3.387497Dp-01 5.049082D-01%
15 1.440782D-04 7.74020%1D-013 5.401718D-03 3.138905p-01 5.043224D-01
16 4.287298D-05 5.227961D-03 4.385234D-03 3.0145050-01 5.174682D-0C1
17 1.271755D-05 3.529122p-03 3.541942p-03 2.577925D0-01 5.304539D-01
iB 3.780957D-06 2.367785D-02 2.846480D-03 2.731270D-01 5.432409D-01
19 1.108900D-06 1.581%176-03 2.275804p-03 2.576213p-01 5.55699zu-01
20 3.259660D-07 1.0522745-03 1.809637D-03 2.414206D-01 5.676171D-01
21 9.552096D-08 5.967210D-04 1.430467D-03 2.2865E3D-01 5.787012D-G1
22 2.79¢033Dp-08 8.589748D-04 1.123348D-03 2.074617D-01 5.885707D-01
23 8.121187p-09 3.006409D-04 8.756359D-04 1.899563D-01 5.96/5025-01
24 2.355146D-09 1.956340D-04 6.767047D~04 1.722674p-01 £.026620D-01
25 £.802321D-10 1.263006D-04 5.176793D-04 1.545225p~01 6.90562120-01
26 1.9558020-10 8.073829D-905 3.911209D-04 %.368530D~01 6.048366p-01
27 5.593099D-11 5.995230D0-05 2.911054Dp~-04 1.193966D-01 5.994231D-01
28 1.587816Dp-11 3.159296p-05 2.124206D—-04 %.0229910-01 5.884317D-01
29 4.449672D-12 1.909415Dp-05 1.510130D-04 8.571655D-02 5.709038D-01

w
o

1.207618D-12

1. 108794p-05

1.034962D-04

6.981538p-02

5.459556D-01

LOCATION= 15
s: 7.00D 01
T2 APH APD
Q0D-01  2.100D 00  4.895D 01
ABER j
65D 01

130 01
08D 01
620 01
92D 01

KBER )

10D 00
09D 00
07D 00

07D GO
05D 00
N-T2 APH APD

3.7672220-03 6.986p 00  HB.318D
5.592578D-03  4.746D 00  B8.386D
7.349712D0-03  3.385D 00  B8.355D
1.097207D-02 2.511D 00  8.264D
1.48%276D-02  1.932D 00  8.131D
1.9645920-02  1.547D 00  7.968D
2.566594D-02  1.285D 0¢  7.784C
3.3G6480D-02 1.106D 00  7.584D
4.212761D-02  S.820D-01  7.371D
5.302599D-G2  8.981D-0%  7.149D
6.600936D-02 8.303D-0F  6.9200
8.129382D0-02  7.827D-01  6.685D
3.906880D-02  7.460D-01  6.445D
1.195817D-01  7.166L-01  6.201D
1.426212D-01  6.923D-01  5.552D
1.685010D-01  6.715D-01  5.693D
1.714152D-01  4.854D-01  5.6285
1.746693D-01  3.548D-01  5.548D
1.784161D0-21  2.61iD-01  5.459D
1.828207D-01  1.930p-01  5.363D
1.681006D-01  1.421D-01  5.258D
1.945132D-01  1.064D-G1  5.184D
2.043852D-01  7.212D-02  5.0200
2.121172b0-01  5.881D-02  4.885D
2.241982D-01  6.362D-02  4.737D
2.392123D-01  3.220D-02  4.574D
2.578384D-01  2.3600-32  4.393D
2.808382D-01  1.7105-02  4.191D
2.0902510-0%1  1.2200-02  3.965D
3.432095D-0%1  B8.505p-03 3.712D
3.641145D=01 5.729D-03  3.428D

APT
4.895p 01

Qoaoone
b rd wh b d ok

91
01
01
G1
03
01
01
01
21
01
01
01
01
01
01
01
g1
G1
o1
01
1
01

.
01
01

APT
9.838D
T.140D
1.306D
1.485D
1.6760
1.877D
2.087D
2.306D
2.531D
2.751D
2.997D
3.237D
3.480D
3.728D
3.979D
4.234D
G.323D
4.4172
4.515D
4.618D
4,728D
4.846D
4.972D
5.109D
5.259D
5.423D
5.606D
5.807p
6.033D
6.287D
6.571D

a0
01
01
01
01
01
01
01
01
01
01
o1
01
01
01
v
01
01
01
013
01
01
c1
01
01
01
01
01
01
01
01

61



Table 7.

ISOTOPIC SEPARATION AT PT=
NUNBER OF TBEORETICAL STAGES= 30 REFLUX ERATIO L/D1=
6 1ST PEED PLATE LOCATION=
1.00p 02 PROLDUCTS:

SIDE STREASM LUCATIOHN=
PEED RATES:

FEED COMP.N-H2
2.000000D-03

EQUILIBRION STAGE TEMPERATUBES, DEG.K..(FBOA L TO R IE ASCTENDING OBDEER
2.481375D 01
2.510877D 0Oi
2.521924D 01
2.528554p 01
2.533969D 01

Effect of keflux Ratio

C.0

HD
Z.700000D-02

2.490605D 01
2.513173D 01
2.523332D 01
2.529294Dp 61
2.535515D 01

0.0

1.000p 93 TORE,

HT
i.100000D-02

2.496860D 01
2.515230D 01
2.524658D 01
2.530039Dp 01
2.5374967 921

N-D2
2.6200000-01

2.501519D @1
2.517102p 0%
2.525934D 01
2.5308291 01
2.5400822 01

DT
4.280000D-01

2.505209D 01
2.518825D 01
2.526930D 01
2.531708D 01
2.583495C 01

APTER NUMBER OF ITEBATIONS= 15

2.7000C0D-01

5.000D 00
10 2XD PP LOCATICHN= 12 3RD FP LOCATION= 15
3.00D0 01 0.0 BOTTOANS: 7.00D 01
N-T2

OF PLATE NGHBER }
2.508263D 01
2.520426D 01
2.527781D 01
2,532731D 01
2.548018D 01

SUANATION OF7 LIQUID MOLE FRACTIONS.....{FRUE iL TO B IN ASCEEDING ORDEX OF vLATE NUMBER )

1.060000D 00
1.0000000 GO
1.020000D GO
1.000000D 80
1.060000D 00

PLATE #®0.

OO NOWN & WP -

10

N-H2

6.666667D-03
1.859134D-03
7.299733D-04
4.666479D-04
4.037947D-G4
3.871%67D-04
3.814642D-04
3.784598D-04
3.763059D-04
3.744918D-04
3.728830D-04
3.714218D-04
3.700769D-04
3.688285D-04
3.676627D-04
3.665700D-04
1.313720D-04
4.700050D-05
1.679056D-05
5.990308D-06
2.134413p-06
7.595351D-07
2.693112Dp-07
9.576815D-08
3.391651D-08
1.198267D-08
4.218752p-09
1.476796D-09
5.112169p-10
1.724794D-10
5.427012D-11

1.000000D 00
1.000000D 00
1.0601000D 00
1.002000D 00
1.000000D 06

HD
8.930623p-02
5.808942D-02
4.0272250-02
2,0370750-02
2.492190D-02
2.191498D-602
2.022889D-02
1.925289p-02
1.865888D-02
1.8272067D-92
1.739963D-02
1. 779218D~-02
1.762332p-02
1.747876D-02
1.735G61D0-02
1.723444D-02
1.334966D-02
1.125199Dp~G2
9,.045077D-03
7.244800D-03
5.7795200-03
4.589074D-03
3.623383p-03
2.8410320-03
2.207949D~02
1.6962270~03
¥.2831105-03
2.501.60D-04
6.823718D-04
4.679200D-C%
2.973313p-04

1.G00000D 00
.000000D 02
1.000000D OC
1.00600G0D 00
1.000000D 00

HT
3.351641D-02
2.535299D-02
2.176153D-02
1.7560772-02
1.511477D-02
1.346688n-02
1.235573p~02
1.159971p-02
1. 107652D-G2
1.070539D-02
i.053368D~-02
1.022734p-02
1.0064%48D-02
3.931052p-03
9.818052p-03
9.719683D-03
9.131074D-03
8.534901D-03
7.%37059p-03
7.341544D-03
6.750752p-03
6.1668510-03
5.591041p~-03
5.024112Dp-03
4.466574D-03
3.918745D-03
3.380920D-03
2.853591!5-03
2.337765D-03
1.835418Dp~03
1.350111D-03

1.000000D 00
1.000000D GO
1.00090%D 00
1.0000022 00
1.0900002 GO

N-D2
5.194911D-01
4.982974p-01
4.653073n-01
4.403154D-01
4.1264G4D-01
3.879201D-01%
3.664435D-01
3.480806D-01
3.325145D-01
3.193651D-01
3.082540D-01
2.988355D-01
2.908085D-01
2.8331980-01
2.779605D-01
2.727616D-01
2.732796D-01
2.731983D-01
2.725098D-01
2.711615D-01
2.690639p-01
Z.660900D-07
2.6207200-01
2.567838D-01
2.493%5D-01
2.412232D-01
Z2.301703p-0C1
2.762812D-01
1.989710D-01
1.776177D-01
1.516467D-01

1.000000D 00
1.000000D 00
1.000000D 00
1.00002GD 00
1. 000000 00

DT
3.205416D-01
3.7249580-01
4.1207990-01
4.%1720610-0%
4.632337D-01
4.780585D-01
4.873997D-01
4.922527D-01
4.934996D-G1
5.918305D-01
4.878657D-01
4.8212195-01
4.756346D0-01
4.£659598D-01
4.582233D-91
4,.490733D0-01
4.5172920-01
4.54289GD-01
4.568840D-01
4.596116D-01
4.625545D-01
4.657818D-01
4.692395D-01
4.7322180-01
%,7738810-01
4.816102D-01
4.8549632D-01
4.882850D-01
4.8875870-01
4.849665D-01
4.740536D-01

1. 000000D 00
1.003000D CO
1.000000D 0O
1.000000D GO
1.000000D OC

N-T 2
3.047799D-02
4.220524D-02
5.5%4904D-02
6.9562340-02
8.3685510-02
9.825239D-02
7.131914D-21
1.2842575-01
1.4387420-01
1.5945250-01
1.7507410-01
1.9065188-01
2.060990D-01
2.213313p-01
2.352639D-01
2.5(38385D-01
2.517791D-01
2.52678%0-01
2.536572D-01
2.5463470~-01
2.558491D-01
2.5737150-01
2.5937538L-01
2.621152D-01
2.659859D-01
2.7i5517D-01
2.796765D-01
2.916301D-01%
3.092502p-01
3.351125D~01
3.726523D-01

APH
2.1G0p 00

APH
6.808D
4.408D
3.145D
2.443D
2.042D
1. 808D
1.667D
1.580D
1.524D
1. 486D
1.459D
1. 438D
1.421D
1.407D
1.395D
1. 384D
1. 167D
9.940%
8.508D
7.299D

APD
4.895D 01

00
00
00
G0
00
00
go
00
Go
oo
00
00
oo
00
00
0o
00

-01
-01

=01

6.267D-01

5.379D
4.607D

-0
=01

3.933p-0i
3.337p-01

2. 807D

-01

2.3322-01

1.302p
1.510D

-01
-01

1.152D-01
2.237p-02

APD
T.244D
7.136D
6.963D
6.764D
6.567D
6.379D
6.203D
6.038D
5.886D
5.744D
5.612D
5.4538D
5.371D
5.261D
5.158D
5.0595
5.061D
5.060D
5.0550
5.0460D
5.022D
5.013D
4.986D
4.948D
4.897n
4.3292
4.736D
4.0090
4.437D
4.203D
3.888D

APT
4.895D 01

01
01
01
01
01
01
01
01
01
01
01
o1
01
03
c1
01
01
g1
01
21
01
01
03
01
01
01
01
01
01
0%
01

APT
2.075D
2.423D
2.7260
2.992D
3.229D
3.4500
3.631D
3.805D
3.9620
4.127D
4.2429
4.3670
4.48B6D
4.558D
4.703D
4.802D
4.8220
§.841D
4.860D
4L.881D
4.905D
4.933D
§. 268D
5.012p
5.069D
5.143D
5. 2%1D
5.372D
5.548D
5.785D
6.104D

01
01
01
01
01
o1
01
01
01
01
01
01
01
01
01
01
021
01
01
01
o1

1
01
01
01
01
01
01
o1
G1
01

0z



Tabkle 8.

ISOTOPIC SEPARATION AT PT=

Effect of Reflux Ratio

NOUMBER OF THEORETICAL STAGES= 30

SIDPE STREAM LOCATION=

PEED RATES: 0.0

FEED COHP.N-H2
2.0000000-03

HD
2.700000D0-02

1.000D 03 TORR,
BRE2FLOUX EATIO L/D1=
6 1ST FEED PLATE LOCATION=
0.0 1.00D 02 PRODUCTS:

HT
1.100000D-02

N-D2
2.6200000-91

APTER NUMBER OF ITEHATIONS= 15

EQUILIBRIUM STAGE TEMPERATURES, DEG.K..(PROM L TO R IM ASCENDING CRDER OF PLATE NUNBER }

2.468617D 01
2.495030D 01
2.516224D 01
2.528252p 01
2.537625Dp 01

2.476909D 01
2.502249D C1
2.519741D 01
2.529538D 01
2.539889D 01

2.482925D 01
2.505329p 01
2.522547D 01
2.530881D 01
2.542505D 01

2.487761D 01
2.508311D 01
2.524235p 01
2.532379Dp 01
2.545550D 01

2.491906D 21
2.511223D 01
2.525686D 01
2.533893D 01
2.549109D 01

2.895613D 01
2.514089D €1
2.526979D C1
2.535645D 01
2.5532700 01

SUNBATYION OF LIQUID MOLE PRACTIONS.....(7ROM L TO R IN ASCENDING ORLER OF PLATE EUMBER )

1.000000D 00

1.000000D €O
1.000000D 00
1.000000D 00

PLATE NG. N-H2
1 6.66666 1D-03
1 1.901469D-03
2 6.562108D-04
3 3.344600D-08
4 2.509710D-04
5 2.283758D-04
6 2.213116D-04
7 2.182578D-04
8 2.1628890-04
9 2.146525D-04
10 2.131460D-04
11 2.11757uD-04
12 2.103126D-04
13 2.089492p~04
14 2.076093D-04
i5 2.062882D-04
16 6.471023D--05
17 2.024877D-05
18 6.321756D-06
19 1.969377D-06
20 6.121453D-07
21 1.898347D-07
22 5.872463D-08
23 1.811698D-018
24 5.572265D-09
25 1.707905D-0%
26 5.212963D-10
27 1.582532p-10
23 §.764464D-11
29 1.4%1005p-11

4.002035D-12

1.000000D 00
1.000000D 0C 1.000000D 00
1.000000D 00
1.0000G0D 00
1.000000D 00

HD
8.992426D-02
6.031202p-02
4.1423875-02
2.970068D--02
2.253383D-902
1.817994D-02
1:553202Db-02
1.390551D-02
1.288494D-02
1.222162D-92
1.176826D-02
1.143229p-02
i.113118p-02
1.0967500-02
1.578622p-02
1.060949D-22
7.556579D-02
5.383126D0-02
3.793613D-03
2.6743300-03
1.878493Dp-03
1.3142035-03
%.1351763p-04
6.337698D-04
4.359373p-04
2.972596D-04
2.008023D-04
1.330311D-04
8,6399580~-05
5.4313950-G5
3. 242396D-0%

1.0000C60D 00
1.000900D 00
1.300009D 0O
1.000020D 00
1.000000D QO

HT
3.606983D-02
2.9294456D-02
2.378505Dp-02
1.950307D-02
1.625497Dp-02
1.3325650-02
1.202246D-02
1.068724D-02
9.6%510205-03
8.954929D-03
8.3936700-03
7.961014D-03
7.619839D-33
7.343567D-03
7.113353D-03
6.9152630-03
5.885965D-03
4.986148D~C3
4.2045090-03
3.5284260-03
2.3%45679D-903
2.444900D-03
2.015759p-03
1.649210p-03
1.335463D-03
1.079923D-03
B.461374-04
6.565645D-04
4.975900D-04
3.6514500-04
2.5577330~04

1.000650D COC
1.056000D OG
1.000000D 0C
1.0C0000D 00
1.0000000 00

¥-D2
6.511136D-01
6.460488D-01
6.274998p-01
6.014932D-6G1
5.7158420-01
5.400356D-01
5.083207p-01
4.778050D-01
4.478978D-01
4.20162€D-01
3.943884D-01
3.706397D-C1
3.488944D-01
3.290723Dp-01
3.110565D-01
2.947122p-01
2.891975p-01
2.8242763D-G1
2.7448867D-01
2.654223D-01
2.552523p-01
2.433806D-01
2.3160u6D-01
2.181205D-01
2.035292D-01
1.878423D~01
1.710893D-01
1-.533274p-M
1.3465330-07
1.152167D-01
9.523681D-02

5-0000G2D 00
1.000000D 00
1.000300D 0O
1.000009D 00
1.000090D 20

DT
2.0858272D~-01
2.510429p-01
2.308427D-01
3.278539p-01
3.6187630b-01
3.926402D-01
4.198704D-07%
4.433183p-01
4.627834p-01
4.7812706D-61
4.892802D-01
4.962872D-C1
4.991052D-01
$.980023D-01
4.931549D-01
4.348824D-01
4.926177D-01
5.008112D-01
5.083234D-01
5.163778D-01
5.245297D-01
5.3265970~-01
5.405600D-01
5.479138D-01
5.542692D~-01
5.5900870-01
5.613181D-01
5.601587D-01
5.542556D-01
5.421168D-01
5.221028D-C%

1.C000G0OD 00
1.000000D 0C
1.000000D 00
1.000000D 00
1.0206000D GO

N-T2
7.798561D-03
1. 14004 1D-02
1.579442D-02
2.111474D-02
2.749961D-02
3.509123p-92
4.403306D-02
5.446565D-02
6.652152D-02
8.0315200-02
9.595634D-02
1.135021D-01
1.3298%1p-01
1.544053D-01
1.776871D-01
2.027i37D-01
2.046775D-01
2.967930D-01
2.091855D-31
2.119949D-21i
2.153931%Dp-C1
2.1960040-01
2.249044D-01
2.3168285-01
2.4042920-01
2.517808D-01
2.665461W-01
2.857243p-01
2.1050710-01
3.422476D-01
3.823722b-01

i.000D 01
i0 23D PP LOCATiION= 12 3RD FP LOCATIOE= 15
3.00p0 O 0.0 BOTTOAS: 7.00D 01
DT N-T2 APH
4,28000CD-01 2.7000G0p-01 2.100D G2

APH
6-366D 00
.570D 02
3.3260 0C
2.494p 00
1.965D 00
1.623D 00
1.400D 00
1.2510 00
1. 151D 00
1.080Dp 00
1.029Dp 00
3.%911D-01
9.611D-01
9. 3540-01
3. 154D-01
8.969D-01
6.786D-01
5.195D-01
4.005D-01
3.103Dp-01
2.813p-01
1.580D0-01
1. 6€D-01
1.141Dp-01
8.862D-02
6.8a10-02
5.233p-02
3.5480-02
2.9200~-02
2.097D-02
1.441D-02

APD
4.895D 01

APD
8.0G3D
8.017D
7.936D
7.803D
7.638D
7.454D
7.260D
7.060D
6.857D
€.653D
6.449D
6.245D
6.040D
5.6836D
5.6300
5.4Z4D
5.393D
£.353D

-335D
5.249D
5.185D
5.1100
5.023D
4.924D
4.309D
L.675D
4.518D
4.335D
4.118D
3.863D
3.563D

APT
4,895D 01

APT
1.300D
1.516D
1.731D
1.948D
2.166D
2.383D
2.6G0D
2.815D
3.028p
3.235cC
3.4u8D
3.6560D
3.864D
4.071D
4.278D
4.886D
4.535%D
4.595D
4.654D
g.71°C
4.751D
5.872D
4.9620
5.065D
5.182D
5.318BD
5.476D
5.561D
5.B79D
6.1350D
6.4360

01
01
01
0i
01
01
01
01
01
01
01
01
G1
01
(th]

4
i

01
21
01
1
vl
01
01
01
01
01
01
a1
01
01

i1 4



Table 9.

Effect of Reflux Ratio

ISOTCPIC SEPARLATION AT PT=
NOMLZR OF THROBETICAL STiGES= 30 REFLUX RATIO L/D1=

SIDE STREAM LOCATION= 6

FRED BATES:

PEED COMP.R-H2

2.000000D-03

1.000D 03 TORE,

D 01

AFTER MUMBER OF ITEBATIONS= 15
1.500

15T FEED PLATE LOCATION= 10 2ND FP LOCATION= 12
0.0 1.00p 02 PRODUCTS: 3.0GD 01 0.0
HD BT N-D2 LT
2.700000p-02 1. 100000D-02 2.6200000-01 4.280000D-01

EQUILIBRIUA STAGE TENPERATURES, DEG.K..(FROM L TO R IN ASCENDING OBRDER

2.463442Dp 01
2.492732D C1
2.513235p 01
2.527543p 01
2.539495p 01

SUBNATION OF LIQUID MOLE FRACTIONS..... {FROM L

1.0000%0D 0G
1.000011D 00
1.000¢08Dp 00
1.000C07D 00

1.000007D 00

PLATE HO.

N-H2

2.47111%%D 01
2.496200D 01
2.516681D 01
2.5292498D 01
2.542050D 01

1.000010D 00
1.000010D 00
1.000907D 00
1.000007D 20
1.090006D0 00

HD

3KD FP LOCATION= 15

BCTTOMS:

N-T2
2.700000D-01

OF PLATE NOMBER )

2.476739D 01 2.481355p 01 2.485418D 01
2.499518D 01 2.503015Dp 01 2.505409D 01
2.520154D 01 2.522205D 01 2.524050D 01
2.531108D 01 2.533001D 01 2.535009D 01
2.5448B€E9D 01 2.548002p 01 2.551496D 01

TO R IN ASCENDING ORDER OF

1.000010D 00 1.000010D 00 1.000010D 0O

1.000010D 00 1.000010D 00 1.000009D 00

1.000006D 00 1.0000G6D 00 1.020007D 00

1.000007D 00 1.000007D 00 1.000007D 00

1.000006D 09 1.000006D 00 1.000005D 00
HT N-D2 DT

2.489165D 01
2.509833D 01
2.525808D0 01
2.537162D 01
2.555392D 01

PLATE NUMBER )

1.000010D 00
1.00000%D 00
1,000007D 00
1.000007D 00
1. 0000050 00

B-T2

7.00D 01

APH
2. 1000 00

APH

-
= OV NOAVNEWN =

[ [ QP Y
COUT~NOUNEWN

NN
NME WK =

[T RSN SN
ovwo~dn

6.666129D-03
1.918818D-03
6.291332Dp-04
2.829710D-04
1.901754p-04
1.647339D-04
1.570939p-04
1.541577D--04
1.524779D-04
1.511456D-04
1.499178D-04
1.487275D-04
1.475539D-04
1.463898D-04
1.452318D-04
1.440782D-04
4.287398D-05
1.271759D-05
3.760957D-06
1.1089000-06
3.259660D-07
9.552096D-08
2.790033D-08
8.121187D-09
2.355146D-09
6.802321D-10
1.955802D-10
5.593099D0-11
1.587816D-11
4.449672p-12
1.207618D-12

8.996687D-02
6.109948D-02
4.193648D-02
2.955678D-02
2.168218D-02
1.671702D-02
1.359647D-02
1.162961D-02
1.037659Dp-02
9.561383p-03
9.012837p-03
8.625875D-03
8.336577D-03
8. 106368D-03
7.912149p-03
7.740201D-03
5.237941D-03
3.529122p-03
2.367785D-03
1.581917p-03
1.052274D-03
6.967210D-04
4.589748D-04
3.0064090~-04
1.956340D-04
1.263006D-04
B8.073829D-05
5.095230D-05
3.159296D-05
1.909415D-05
1. 108794D-05

3.642225p-02
2.997418D-02
2.451480D0-02
2.009492p-02
1.660324D-02
1.388618D-02
1.179138Dp-02
1.018669D-02
8,958611D-03
B.017754D-03
7.293296D-03
6.730473D-03
6.287532D-03
5.933021D-03
5.643507D-03
5.4017180-03
4, 355234D-03
3.541942Dp-03
2.846480D-03
2.275804D-03
1.809637D-03
1.430467D-03
1.123348D-03
8.756354D-04
6.767047D-04
5.176793D-04
3.911809D-04
2.911054D-0u4
2.124246D-04
1.510130D-04
1.034962D-04

7.1037980-01
7.146544D-01
7.041378p-07%
6.841218D-01
6.578189D-01
6.274088D-01
5.944686D-01
5.601855D-01
5.254766D-01
4.210594D-01
4.5749u480-01
4.252130D-01
3.945320D0-01
3.656722D-01
3.387697D-01
3.138905D-01
3.014505D-01
2.877925D-01
2.731270D0~01
2.576213D-01
2.614206D-01
2.246583D-01
2.074617D0-01
1.899563D-01
1.722674D-01
1.545225p-01
1.368530D-01
1.193966D-01
1.022991D-01
8.571655D-02
6.981538D-02

1.528073D~-01
1.867606D-01
2.2083210-01
2.549715D-01
2.888%27D-01
3.2217730p-01
3.543159D-01
3.847592p-01
4.129082D-01
4.381843D-01
4.600398D-01
4.779881D-01
4.916275D-21
5.006604D-01
5.049082p-01
5.0432240-01
5.174682D-01
5.304539D-01
5.432409D-01
5.556992Dp-01
5.676171D-01
5.787012D-01
5.885707D-01
5.967502p-01
6.026620D-01
6.056212D-01
6.048366D-01
5.994231D-01
5.8843 °7D-01
5.7090. Ir-01
5.459556D-01

3.767222D-03
5.5925780-03
7.949712D0-03
1.097207D-02
1.481276D-02
1.964592D-02
2.566594D-02
3.308480D-02
4.2127610-02
5.302599D-02
6.600936D-02
8.129382D-02
9.906880D-02
1. 194817D-01
1.426212D-01
1.635010D0-01
1.7141520-01
1.746698D-01
1.785141D-01
1.828207D-01
1.881000D-01
1.945132D-01
2.023852D-01
2.121172D-01
2.241982D-01
2.392123D-01
2.578384D-01
2.808382D-01
3.090£51D-C1
3.432095D0-01
3.841145D-01

6.986D 00
4.746D 00
3.385p 00
2.511D 00
1.933Dp 00
1.547D 00
1. 285D 00
1.106D 00
9.820D-01
8.941D-01
8.303D-01
7.827D-01
7.460D-01
7.166D-01
6.923D-01
6.715D-01
4.854D-01
3.548p-01
2.611D-01
1.930D-01
1.431D0-01
1.064D~01
7.912Dp-02
5.881D-02
4.362D-02
3.2200-02
2.360D-02
1.710p-02
1.220D-02
8.505Dp-03
5.729D-03

APD
k.895C 01

APD
8.318D
8.386D
8.355D
8.264D
8.131D
7.968D
7.784D
7.584D
7.371D
7.%49D
6.920D
6.685D
6.445D
6.201D
5.952D
5.699D
5.628D
5.548D
5.459D
5.363D
5.258D
S.144D
5.020D
4.885D
4.737D
4.574D
4.393D
4.191D
3.965D
3.712D
3.428D

APT
4.895D 01

01
01
01
01
07
01
01
01
01
01
01
01
01
01
01
01
G
01
21
01
01
01
01
01
01
01
01
01
01
01
01

APT
9.838D
1.140D
1.306D
1.485D
1.676D
1.877D
2.087D
2.306D
2.531D
2.761D
2.997D
3.237D
3.480D
3.728D
3.979D
4.234D
4.323D
4.417D
4.515D
4.618D
4.728D
4.846D
4.972D
5.109D
5.259D
5.423D
5.604D
5.807D
6.033D
6.287D
6.571D

00
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

(A4



Table 10.

ISOTOPIC SEPARATION AT PT=

Effect of Reflux Ratio

NUMBER OF THEORETICAL STAGES= 30

SIDE STREAH LOCATION=

FPEED RATES: 0.0

FEED COMP.N-H2
2.0000090-03

EQUILIBRIUM STAGE TEMNPERATURES,
2.468292Dp 01
2.492715D 01
2.514435p 01
2.528963D 01
2.543131D 01

2.460980D 01
2.4892120 01
2.510689Dp 01
2.526885D 01
2.540428D 01

SUNMNMATION GF LIQUID MOLE FPRACTIONS.....{(FROM L TO R IN ASCENDING ORDE: OF
1.000045Dp 00
1.000056D 00
1.000044D 0C
1.000042D OC
1.000032D 00

1.000045D 00
1.000056D 00
1.000048Dp 00
1.000042D 00
1.000035D 00

PLATE NO. N-H2
1 6.663139D-03
1 1.926314p-03
F 6.1721204D-00
3 2.550413D-04
4 1.571391Dp-04
5 1.300870D-04
6 1.221242p-04
7 1.192846D-04
8 1.178187Dp-C4
9 1.167214D-04
1C 1.1572220-04
1 1.147478D- 04
12 1.137779D-04
13 1.128072D~-04
14 1. 118348D-04
15 1.108608D-04
16 3.2079995-05
17 9.248401D- 06
18 2.656641D-06
19 7.604168D-C7
20 2.168780D-07
21 6.163071D-08
22 Y.744822D-08
23 §.,920541D-09
24 1.3819637-09
25 3.864438D-10
26 1.075519p-10
27 2.9772210-11
28 8.185258D-12
29 2.225464D-12

w
o

5.895360D-13

HD
2.700000D-02

HD
B8.993888D-02
6. 184412D-02
4.215361D-02
2.943904D-02
2. 118948Dp~-02
1.588863D-02
1.28999%D-02
1.033469D-02
8.943514p-03
8.037611D-03
7.4334500-03
7.015622D-03
6.7122630-03
6.479049D-03
6.2888980-03
6.1254290-03
4.035225p-03
2.6447810-03
1.724923D-03
1.1194790-03
7.229217b-04
48.6442500-04
2.967280D-04
1.884618D-04
1.1890970-04
7.445680D-05
4.619815D-C5
2.8337020-05
1.711788D-05
1.011929p-05
5.787536D-06

1.000D 03 TOBR,
REFLUX RATIO L/D1=
6 1ST FEED PLATE LOCATION= 10 2ND FP LOCATION= 12
0.0 1.00D 02

HT
1.100000D-02

2.473657D 01
2.496226D 01
2.518230D0 01
2.531079p 01
2.546047D 01

1.000047D 00
1.000057D 00
1.000040D 00
1.000041D 00
1.000030D0 00

HT
3.650870D-02
3.023454D-02
2.481845p-02
2.034587D-02
1.674170D-02
1.388170D-02
1.163537D-02
9.882900D-03
8.5210500-03
7.464119D-03
6.642676D-03
6.001474D-03
5.497175D-03
5.096195D-03
4.772797Dp-03
4.507470D-03
3.5666100-03
2.806206D--03
2.195651D-03
1.708261D-03
1.321305D0-03
1.015699D-03
7.755862D-08
5.879073D-04
4.419819D-04
3.291352p-04
2. 423643D~-04
1.760493D-04
1.257652p-04
8.777087D-05
5.9483169D-05

PRODUCTS:

¥-D2
2.6200000-01

1.000050D 00
1.000056D 00
1.000041D 00
1.000040D 00
1.000027D 00

3.000 01

DEt.K.. {FRON L TO R IN ASCENDING ORDER
2.478077D 01
2.499768D 01
2.520567D 01
2.533257D 01
2.549212Dp 01

N-D2
7.391280D-01
7.484695D0-01
7.428467D-01
7.270761D-01
7.040731D-01
6.758292D-01
6.438207D-01
6.092086D-01
5.729493Dp-01
5.358584D-01
4.986430D-01
4.619158Dp~01
4.261990D~-01
3.919240D-01
3.594311D-01
3.289722p-01
3.110862D-01
2.922473p-01
2.7275510~01
2.528606D-01
2.327838Dp-01
2.127225D-01
1.928554D-01
1.733444D-01
1.543356D-01
1.359606D-01
1.1833790-01
1.015742D-01
8.576655D-02
7.100301D-02
5.736297D-02

0.0
DT
4.280000D-01

2.482002Dp 01
2.503357p 01
2.522730D 01
2.535523D 01
2.5526600 01

7.000052D 00
1.000054Dp 00
1.000042D 00
1.000038D 00
1.000025D 00

AFTER NUABER OF ITERATIONS= 15
2.000D 01

DT
1.254135Dp-01
1.543480D0-01
1.844148Dp-01
2.156530D-01
2.478876D-01
2.8079370-01
3.139218p-01
3.467140D-01
3.785248D-01
4.086483D-01
4.3635120-01
4.6090360-01
4.816457D-N1
4.979638D-01
5.093824D-01
5.155619D-01
5.329380D-01
5.498421D-01
5.661099D-01
5.814925p-01
5.956696D-01
6.082541D-01
6.187934D-01
6.2677050-01
6.316060D-01
6.3266390-01
6.292656D~-01
6.207130D-01
6.063277D-01
5.855056D-01
5.577887D-01

R-T2
2.700000D-01

3RD FP LOCATION= 15
BOTTOMS:

OF PLATE NUMBER )
2.485668D 01
2.506997D 01
2.524819D 01
2.537904D 01
2.556415D 01

PLATE NUMBER )
1.000054D 00
1.000052p 00
1.000042D 00
1.€00037D 00
1.000022D 00

7.00D 01
APH
2.100D 00
N-T2 APH
2.392318D0-03 6.989D 00
3.577550D-03 4.776D 00
5.1523020-03 3.410D 00
7.2308700-03 2.515D 00
9.9509640-03 1.912Dp 00
1. 347666D-02 1.£C1D 00
1.799995D-02 1.2%9D 00
2.374051D-02 1.023D 00
3.694349D-02 8.850D-01
3.987487D-02 7.867D-01
5.081395Dp-02 7.153D-01
6.404276D-02 6.623D-01
7.983206D-02 6.218D-01
9.8424170-02 5.900D-01
1.2001290-01 5.642D-01
1.447221D-01 5.427p-01
1.483418D-01 3.833p-01
1.524503Dp-01 2.7350-01
1.5721170-01 1.963Dp-01
1.628184D-0i 1.4150-01
1.695021D-01 1.022p-01
1.775432D-01 7.401D-02
1.872789D-01 5.362D-02
1.991087D-01 3.882p-02
2.134975D0-01 2.804D-02
2.309718D-01 2.018p-02
2.521080D0-01 1.443p-02
2.775084D-01 1.022p-02
3.0776300-01 7.141D-03
3.433935D-01 4.894p-03
3.847831D-01 3.261D-03

APD
4.895D 01

APD
8.468D
B.563D
8.561D
B.496D
B. 386D
8.241D
8.07CD
7.877D
7.666D
7.442D
7.205D
6.958D
6.703D
6.441D
6.172D
5.898D
5.795D
5.6B5D
5.566D
5.441D
5.310D
5.171D
5.024D
4.868D
4.702D
4.523D
4.330D
4.119D
3.889D
3.638D
3.363D

APT
4.895D 01

0

1

01

0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1

01

0
0

1
1

01
01

0
0

1
1

01

0

1

01
01

0

1

01

R

APT
8.335D
9.586D
1.098D
1.2520
1.423D
1.608D
1.808D
2.020D
2.245D
2.479%D
2.723D
2.975D
3.234D
3.499D
3. 771D
4.047D
4.166D
4.288D
4.413D
4.544D
4.680D
4.822D
4.970D
5.128D
5.295D
S.474D
5.668D
5.879D
6.110D
6.362D
6.637D

00
020
01
01
01
01
01
01
01
01
01
01
01
o1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

£Z



Tabie 11.

ISOTOPIC SEPARATION
MUMBER OF THEORETICAL STAGES= 30

SIDE STREAN LOCATION=

PEED RATES: 0.0

FEED COMP.N-H2
2.000000D0-03

EQUILIBRIUM STAGE TEMPERATURES,
2.4667135D 01
2.490581D 01
2.512810D0 01
2.528650Dp 01
2.543744D 01

2.459636D 01
2.487099D 01
2.508919Dp 01
2.5263u47D 01
2.540949D O

SUNAATION OF LIQJID MCLE FRACTIONS.....(FPEOM L TO R IN ASCENDING ORDER
1.000098D 00
1.000133D 00
1.00071%4Dp 00
1.G600703D 00
1.000073p 00

1.000095Dp 00
1.900129D 00
1.000123D 00
1.000105D 00
1.000075p 00

PLATE NO. N-H2
1 6.657375D-03
1 1.929183D-03
2 6.041384D-04
3 2.373349D-04
4 1.362964D-G%
5 1.082325D-04
6 1.000637D-04
7 9.729073D-0%
8 9.5973890-05
9 3.504546L-05
10 9.421594D-05
1 9.340682D-05
12 9.259725D-05
13 9.178244D-05
14 9.056217D-05
15 9.013761D-05
16 2.563678D-05
17 7.261390D-06
18 2.048470D-06
19 5.7559260-07
20 1.610936D-07
21 4.490593D-08
22 1.2466%5n-08
23 3.4465670D-09
24 9.487546D-10
25 2.5949735D-10
26 7.089081D-11
27 1.522686D-11
28 5.180534D-172
29 1.381915D-12
30 3.605250D-13

AT PT=

HD
2.7000000-02

Effect of Reflux Ratio

6 1ST FEED

0.0 1.00Dp 02

HD
B8.986595D-02
6.159199D-02
4.223065D-02
2.931795p-02
2.084127D-02
1.533305D-02
1.177578D-02
9.483714Dp-03
8.0032420-03
7.038523p-03
6.398757p-03
5.9621990-03
5.651907D-03
5.419735D-0C3
5.235854D-03
5.081978D-03
3.293067p-03
2.121908Dp-03
1.359808D-03
B8.667072D-04
5.494068D-04
3.46330C3D-04
2.170543D-04
1.352006D-04
8. 365506D--05
5.137585D-05
3.127817D-05
1.884063D-05
1.119330D-05
6.5242310-06
3.695658D-06

1.000p 03 TORR,

APTER NUNBER OF ITEBATIONS= 15

REFLUXI RATIO L/D1= 2.500D 01
PLATE LOCATION= 10 2ND PP LOCATION= 12 3RD PP LOCATION= 15
PRODUCTS: 3.00p 01 0.0 BOTTONS: 7.00D 01
HT N-D2 T N-TZ APH
1.100000D-02 2.620000D-01 4.220000D0-01 2.700000D-01 2.100D 00
DEG.K.. {(FROM L TQ R IN ASCENDING ORDER OF PLATE NUMBER )
2.471931D 01 2.478214D 01 2.480027D 01 2. 4836090 01
2.494103p O 2.4976917D 01 2.501356D 01 2.505100Dp 01
2.5167640 01 2.519315Dp 01 2.521716D 01 2.524045D 01
2.530975D 01 2.533343p 01 2.535778D 01 2.538304D 01
2.546720D 01 2.549906D 01 2.553328Dp 01 2.557001D 01
OF PLATE NIBSER )
1.000104D 00 1.000110D 00 1.000117D 00 1.000123D 00
1.000135D 00 1.000135D 00 1.000133D 00 1.000129D 00
1.000104D 00 1.000106D 00 1.000107D 00 1.000107D 00
1.000099D 00 1.000095D 00 1.000090D 00 1.000085D 00
1.000067D 00 1.000061D 0O 1.000054D 00 1.0060480 00
HT N-D2 DT N-TZ APH
3.652088D-02 7.550891D-01 1.102155D-01 1.746614D-03 6.985D 00
3.034763D-02 7.673541D-01 1.361548D-01 2.622311D-03 4.789D 00
2.495958Dp-02 T7.647428D-01 1.636574D-01 3.8053910-03 3.420D 00
2.045883Dp-02 7.517601D-01 1.9283200-01 5.393788D-03 2.512p 00
1.679004D-02 7.311247D-01 2.235989D-01 7.508837D-03 1.895D 00
1.384552p-02 7.046837D-01 2.5573050-01 1.049907Dp-02 1.470D 00
1. 150724D-02 6.738104D-01 2.888634D-01 1.3943110-02 1. 174D 00
9.664103D-03 6.396009D-01 3.225028Dp-01 1.865124D-02 9.670D-01
8.218468D-03 6.0293u6D-01 3.5603260-01 2.406508D-02 8.206D-01
7.087803D-03 5.647890D-01 3.887347D-01 3.225494D-02 7.157D-01
6.204104D-03 5.257705D-01 4.198181D-01 4.171425D-02 6.395D-01
5.5123110-03 4.866258D-01 L.4B4558D~-01 5. 335054002 5.830D-01
4.968473Dp-03 4.479880D-01 4.738264D-01 6.7u72670-02 5.402D-01
4.5379200-03 4.1C4181D-01 4,.351583D~01 8.437416D-02 5.070D-01
4.193600D-03 3.743941p-01 5.117726D-01 1.04312%D-01 4.805D-01
3.914622D-03 3.403029D0-01 5.23122%D-01 1.2748780-01 4.5880-01
3.048620D0-03 3.183179Dp-01 5.436920D-01 1.310228D-01 3. 196D-01
2.3596680-03 2.9567500-01 S5.634711D-01 1.303651D-01 2.248D--01
1.8154240-03 2.7273460-01 5.821984D-01 1. 418898D~-01 1.589D--01
1.388266D-03 2.498000D-01 5.995%22D0-01 1.4840235-01 1. 128D-01
1.055059p0-03 2.271326D-01% 6.151159D-01 1.5614690-01 8.0230-02
7.966830D-04 2.049578D-01 6.284856D-01 1.654135D--01 5.715D-02
5.97502<¢D-0u 1.8346850-01 6.391753D-01 1.765%4160-u1 4.073p=-02
4.448476D-04 1.528266D-01 6.466718D-01 1.899215D0-01 2.900D-02
3.285326D-04 1.4316520-01 6.5043055-01 2.0599210-01 2.061Dp-02
2.4043.28D-04 1.245906D-01 6.498868D-01 2.2523070-01 1.45%9D-02
1.741128D-04 .071859D-01 6.444729D-01 2.481358D-01 1.027p-02
1.2451020-04 9.1013250-02 6.236450D-01 2.7519840-C1 7.1670-03
8.766766D-05 7.6117070-02 6.169221D-01 3. U68620D-01 4.943D-03
6.051006D-05 6.252651D-02 5.9319355D0-01 3.4347100-01 3.352p-03
4.066108D-05 5.025653D-02 5.6448820-01 3.8521090-01 2.2180-03

APD
4.895D 01

APD
8.551D
8.661D
8.676D
B8.627D
8.533D
B8.401D
B. 240D
8.055D
7.849D
7.626D
7.388D
7.137D
6.876D
6.6060D
6.328D
6.043D
5.917D
5.78uD
5.645D
S.499D
5.349D
5.193D
5.031D
4.862D
4.684D
4.495D
4.294D
4.078D
3.846D
3.595D
3.325D

APT
4.895D 01

Cpooocopoco0oooooo0ooO
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Socoo0oo
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APT
7.511D
8.587D
9.810D
1.120D
1.277D
1.451D
1.641D
1.847D
2.068D
2.301D
2.547D
2.803D
3.068D
3.342D
3.623D
3.910D
4.049D
4.192D
4.339D
4.488D
4.642D
4.800D
4.964D
5.134D
5.313D
5.503D
5.704D
5.920D
6.153D
6.404D
6.674D

00
00
00
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

01
01
a1
01
01
01
01
01
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Table 12.

ISOTOPIC SEPARATION AT PT=

Effect of Operating Pressure

NUMBER OF THEORETICAL STAGES= 30

SIDE STREAM LOCATION=

FEED RATES: 0.0

PEED COMP.N-H2

2.000000D-03

EQUILIBRIURM STAGE TEMPERATURES,
2.224057D M
2.251793p 01
2.274683D 01
2.291786D 01
2.304858D 01

HD
2.700090D-02

2.2310510 01
2.255436D 01
2.278767D 01
2.293330D 01
2.307478D 01

5.000D0 02 TORR, APTER NUMBER OF ITERATIONS= 15

REFLUX RATIO L/D1= 1.500D 01
6 1ST FEED PLATE LOCATICN= 10 2ND FP LOCATION= 12
0.0 1.00D 02 PRODOCTS: 3.009 01 0.0
N-D2

HT
1.100000D-02

2.236306D 01
2.259138D 01
2.282938D 01
2.295389> 01
2.210360D 01

2.6200000-01

T
4.230000D-01

2.244502D 0%
2.266758L 01
2.287620D 01
2.300162D 01
2.317M87D 01

BOTTOMS:

N-T2
2.700000D-01

3RC FP LOCATIOX= 15
7.00L 01

DEG.K.. (FROA L TO R IN ASCENDING ORDER OF PLATE NUMBER )
2.240634D 01
2.262911D 01
2.285392Dp 01
2.297991D 01
2.313572D 01

2.248173p 01
2.270682D 01
2. 289730D 01
2.302437D 01
2.3212680 01

SUNMATION OF LIQUID MOLE PRACTIONS.....(PRON L TO B IN ASCENDING ORDER OF PLATE NUNMBER )

1.000308D 00
Y.000464D 00
1.000388D 00
1.000322p 00
1.000251D 00

PLATE NO.

P L e P Y
WOV EWN @O NTNEWN =-

NRNONN
NEW=0

(S SN SRS ]
(=R RN

N-H2

6.642038D-03
2.637047D-03
1.126617D-03
5.666082D-04
3.605629D-04
2.842736D-04
2.550006D-04
2.426013D-04
2.362025D- 04
2.319164D-04
2.283652D-04
2.250662D-04
2.218522Dp-04
2.186653D-04
2.154845D- G4
2.123018D-04
8.298456D-05
3.226313D-05
1.247983D-05
4.803566D-06
1.839874D-06
7.012414D-07
2.6592500-07
1.003198D0-07
3.763814D-08
1.40374Gn-08
5.200307D-02
1.910869D-09
6.943305D-10
2.476489D-10
8.498651D-11

1.000330D GO
1.000475p 00
1.000386D 00
1.000317D 0G
1.000232D 00

HD
8.966293D-02
5.728725Dp-02
3.714960Dp-02
2.494666D-02
1.766930D-02
1.336466D-02
1.0820000-02
9.302298D-03
8.376713Dp-03
7.789072p-03
7.3927%2p-03
7.104621D-03
6.875857D-03
6.681893D-03
F.507544D-03
5. 3447930-03
3.907344Dp-03
Z2.391545D-03
1.455281D-013
8.805276D-04
5.297455D-04%
3.168631D-04
1.883884%D-04
1. 112859p-04
6.527454D-05
3.797578D-05
2.187687D-05
1. 244378D-05
6.955334D-06
3.787392D-06
1.975912D-06

1.000358D 00
1.000477D 00
1.000300D 00
1.000310D 00
1.000211D 00

HT
3.645329D-02
2.938929Dp-02
2.354428D-02
1.891252p-02
1.533645D-02
1.261793D-02
1.056952D-02
9.032074D-03
7.877618Dp-03
7.006564D-03
6.343081D-03
5.830377p-03
5.426477D-03
£.100713Dp-03
4.830916D-03
4.5601239p-03
3.530427D-03
2.690436D-03
2.036922Dp-03
1.532141D-03
1.144821p-03
8.495036D2-04
6.257i81D-04
4.571670D-04
3.309876D-04
2.371092D-04
1.677072D-04
1. 167469D-04
7.960692D-05
5.277083D-05
3.357868D-05

1.000389D 00
1.000469D 00
1.000312D 00
1.000299D GO
1.009190D 00

N-D2
7.666511D-01
7.802217D-01
7.756524D-01
7.584564D-01
7.324516D-01
7.002230D-01
£.636246D-01
6.240930D-01
5.82B246D-01
5.408592Dp-01
4.991093D-01
4.583593D-01
4.192548D-01
3.622951Dp-01
3.478328D-01
3.160844D-01
2.981948D-01
2.790917D-01
2.591829D0-01
2.388027Dp-01
2.182383Dp-01
1.977416D-01
1.775350D0-01
1.578128D-01
1.387421D-01
1.2086483D-01
1.030982D-01
8.674381D-02
7.148785D-02
5.7430863D-02
4.457942D-02

1.000418D 00
1.000451 00
1.0003190 GO
1.000285D 00
1.0001c8D 00

DT
9.975628D-02
1.286015D-01
1.5963590-01
1.9277uB8D-01
2.278160D-01
2.643575p-01
3.0179020-01
3.3931170-01
3.759598D-01
4.106648D-01
4.423105D-01
4.698014D-01
4.921276D-01
5.084253Dp-01
5.180300D-01
5.205239Dp-01
5.390520D-01
5.572737D-01
5.750683D-01
5.922005D-01
6.083371D-01
6.230523D0-01
6.358252D-01
6.460319D-01
6.529338D-01
6.556674D-01
6.5324200-01
6.445543D-01
6.284350D-01
6.037399D-01
5.6939780-01

1.000444D 00
1.000423D 00
1.000322D 00
1.000269D 00
1.000146D 00

§-T2
1.142308D-03
1.863214D-03
2.8920420-03
4.343G13D-013
6.3661080-03
9.152668D-03
1.294066D-02
1.8018320-02
2.4725080-02
3. 345852D0-02
4.401609D-02
5.867988D-02
7.603332D-02
9,.727833Dp~02
1. 2458330-01
1.522334D-01
1.552324D-01
1.585203D-01
1.622441D-01
1.665793D-01
1.7174820-01
1.780391D-01
1.858254D-01
1.955867D-01
2.079278D-01
2.235931p-01
2.4347020-01
2.685727D0-01
2.999906D-01
3.3879490-01
3.858874D-01

APH
2.100D 00

APH
6.970pD 00
4.596D 00
3. 146D 00
2.249p 00
1.686D 00
1.3270 00
1.094Dp 00
9.405p-01
8.3590-01
7.626D-01
7.093D-01
6.689D-01
6.370D0-01
6. 108D-01
5.8830-01
5.684D-01
3.801D-01
2.572p-01
1.758D-01
1.2110-01
8.389D-02
5.837D-02
4.072p-02
2.842D-02
1.981D-02
1.375Dp-02
9.478D-03
6.458D-013
4.327D-023
2.827p-03
1.777b-03

APD
4.895D O

APD
8.614D
8.7290
8.738D
8.670D
8.549D
8.387D
8.196D
7.980D
7.746D
7.497D
7.236D
6.965D
6.685D
6.396D
6.099D
5.753D
5.695D
5.587D
5.473D
5.352D
5.225D
5.093D
4.95uD
4.807D
4.651D
4.482D
8.296D
4.089D
3.856D
3.592p
3.293p

APT
4.895D 01
APT
01 6.925D
01 8.083D
01 9.445D
61 1.101D
01 1.279D
01 1.476D
01 1.690D
01 1.321D
01 2. 145D
01 2.4220
01 2.688D
o1 2.96u4D
01 3.247D
01 3.539D
01 3.839D
01 4.147D
01 4.264D
01 4.384D
01 4.507D
01 4.633D
01 4.763D
01 4.898D
01 5.039D
01 5.1870
01 5.348D
01 5.514D
01 5.700D
21 5.908D
01 6.141D
01 6.406D
01 6.706D

00
00
01
01
01
G1
01
01
01
21
01
01
01
01
01
01
01
01
01
01
01
01
01
G1
01
01
01
01
01
01



Table 13.

ISOTOPIC SEPARATION AT PT=
NUNBER OF THEORETICAL STAGES= 30 REFLUX RATIO L/D1=

SIDE STREANM LOCATION= 6 1ST FEED PLATE LOCATION=

FEED RA

FEED CO
2.0000

EQUILIBRIUA STAGE TEAPERATURES,
2.871111D 01
2.496200D 01
2.516681D 01
2.529298D 01
2.542050D 01

2.u4634
2.4927
2.5132
2.5275
2.5394

SUNMATION OF LIQUID MOLE PRACTIONS.....(FROM L TO R IN ASCENDING GCRDER
1.000010D 00 1.000010D 00
1.000010D 00
1.000007D 00
1.000007D 00
1.000006D 00

Effect of Operating Pressure

TES: 0.0

HP. N-H2
00D-03

42D 01
32p 01
35D 01
43D 01
95p 01

1.000010D 00
1.000011D 00
1.000008D 00
1.000007D 00
1.000007D 00
PLATE NO. N-H2
1 6.666129D-03
1 1.918818D-03
2 6.291332D-04
3 2.825710D-04
4 1.901754D-04
5 1.647339D-04
6 1.570939D-06
7 1.541577Dp-04
8 1.524779p-04
9 1.511456D-04
10 1.455178D-04
1 1.487275D-04
12 1.475539p-04
13 1.463898D-04
14 1.452318D-04
15 1.440762D-04
16 4.287398D-05
17 1.271759D-05
18 3.760957D-06
19 1.108900D-06
20 3.259660D-07
21 9.552096D-08
22 2.790033Dp-08
23 8.121187Dp-09
24 2.355146D-09
25 6.802321D-10
26 1.955802p-10
27 5.593099D-11
28 1.587816D-11
29 4.449672D-12

[T
o

1.207618D-12

HD
2.700000D-02

TORR, APTER NUMBER OF ITERATIONS= 15
1.5000 01
10 28D FP LOCATION= 12 3ED FP LOCATION= 15
0.0 1.00p0 02 PBODUCTS: 3.00D 01 0.0 BOTTOAS: 7.00D 01
HT N-D2 DT -T2
1.100000D-02 2.6200000-01 4.280000D-01 2.7000000-01

HD
8.996687D-02
6.109948D-02
4.193648BD-02
2.955678D-02
2.168218D-02
1.671702D-02
1.359647D-02
1.162961D-02
1.037659D-02
9.561383p-03
9.012837Dp-03
8.6258750-03
B.336577D-03
8.106368D-03
7.912149p-03
7.740201D-03
5.237941D-03
3.529122p-03
2.367785D-03
1.581917Dp-03
1.052274D-03
6€.967210D-04
4.589748D-04
3.006509D-04
7.956340D-04
1.263006D-0G%
8.073829p-05
5.0952300-05
3. 159296D-05
1.9094150-05
1.108794D~-05

1.000D 03

1.000010D 00
1.000006D 00
1.000007D 00
1.000006D 00

DEG.K.. (FROM L TO R IN
2.476739D 01
2.499618D 01
2.520154D 01
2.531108D 01
2.5448569D 01

HT
3.642225D-02
2.997418Dp-02
2.451480D-02
2.009492p-0%
1.6603240~02
1.3886180-02
1. 179198p-02
1.018669D-02
8.958611D-03
8.017754D-03
7.293296D-03
6.730473D-03
6.287532p-03
5.923021D0-03
5.643507p-03
5.401718Dp-03
4.385234D0-03
3.541942p~03
2.846480D-03
2.2758040-03
1.8096370-03
1.4304670-03
1.123348D-03
B.756354D-04
6.767047D-04
5.176793D-04
3.911809D-04
2.911054D-04
2.124246D-04
1.510130D-04
1.034962D-04

2.481355D 01
2.503015D 01
2.522205D 01
.533001D 01
2.548002p 01

1.000010D 00
1.000010p 00
1.000006D 00
1.00G007D 00
1.000006D 00

N-D2
7.103798D-01
7.146544D-01
7.041378D-01
6.841218D-01
6.578189D-01
6.274088D-01
5.944686D-01
5.601855D-01
5.254766D-01
4.910594p-01
4.574548D-01
4.252130D-01
3.945320D-01
3.6567220-01
3.387697D-01
3.138905D-01
3.014505D-01
2.8779250-01
2.731270D-01
2.576213D-01
2.414206D-01
2.2465830-01
2.074617D=-01
1.899563D-01
1.722674D=01
1.545225Dp-01
1.368530D-01
1.193966D-01
1.022991D-01
8.571655D-02
6.981538D-02

ASCENDING ORDER
2.485418D 01
2.506409D 01
2.524050D 01
2.535009D 01
2.551496D 01

1.000010D 00
1.000009D 00
1.000007D 00
1.0000C7D 00
1.000005D 00

DT
1.528073p-01
1.867606D-01
2.208321D-01
2.549715D-01
2.888927D-01
3.2217730-01
3.543199D-01
3.847592p-01
4,129082D-01
4.381843D-01
4.600398D-01
4.779881D-01
4.916275D-01
5.006604D-01
5.049082D-01
5.043224D-01
5.1746382D-01
5.304539D-01
5.432409D-01
5.556992D-01
5.676171D-01
5.787012D0-01
5.885707D-01
5.967502D-01
6.026620D-01
6.056212D-01
6.048366D-01
5.994231D-01
5.884317D-01
5.709038D~01
5.4595560-01

GF PLATE NUMBER )
2.489165D 01
2.509813D 01
2.525808D 01
2.537162D 01
2.555392D 01

OP PLATF NUMBER )
1.000010D 00
1.000009D 00
1.0000070 00
1.000007D Q0
1.000005D 00

N-T2
3.767222D0-03
5.594578D-03
7.94971:0-04
1.097207D-02
1.481276D-02
1.964592D-02
2.5665940-02
3.308400D-02
4.2127610-02
5.302599D-02
6.600936D-02
B.129382D-02
9.906880D-02
1.1948617D-01
1.426214D-01
1.6850100-01
1.714152D0-01
1.746698D-01
1.784141D=-u1
1.828207D-01
1.881000D~01
1.945132D-01
2.023854p-01
2.121172D-01
2.241982D0-01
2.392123D-01
2.578384D-01
2.800382D0-01
3.0902510-01
3.432095D-01
3.841145D-01

APH
<. 100D 00

APH
6.986D 00
4.746D 00
3.385D 00
2.511D 00
1.933Dp 00
1.547D 00
1.285D 00
1. 106D 00
9.820D-01
8.541D-01
8.303p-01
7.827D-01
7.460D-01
7.166D-01
6.923D-01
6.715D-01
4.854Dp-01
3.548Dp-01
2.611D-01
1.9300-01
1.431D-01
1.064D-01
7.512D-02
5.881D-02
4.362D0-02
3.2200-02
2.360D-02
1.710D-02
1.220D-02
A.505D-013
5.729D-03

APD
4.895D 01

APD
8.318D
B8.386D
8.355D
B.264D
8.131D
7.968D
7.784D
7.584D
7.371D
7.149D
6.920D
6.685D
6.445D
6.201D
5.952D
5.699D
5.628D
5.54ED
5.459%D
5.363D
5.258D
S5.144D
5.020D
4.885D
4.737D
4.574D
4.393D
4.191D
3.965D
3.712p
3.428D

APT
4.895D 01

01
01
01
01
01
01
01
01
01
01
01
01
01
o1
01
01

-
v

01
01
01
01
01
01
01
01
01
01
01
01
01
01

APT
9.838D
1.140D
1.306D
1.485D
1.676D
1.877D
2.087D
2.305D
2.531D
2.761D
2.997D
3.237D
3.480D
3.728D
3.979D
4.234D
4.323p
4.417D
4.515D
4.618D
4.728D
4.846D
4.972D
5. 109D
5.259D
5.4230D
5.604D
5.807D
6.033D
6.2B7D
6.571D

00
01
01
c1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

01
01
01
01
01
01
01
01

92



Table 14.

Effect of Operating Pressure

ISOTOPIC SEPARATION AT PT= 1.500D 03 TORR, AFTER BURBER OF ITERATIONS= 15
NOMBER OF THEORETICAL STAGES= 30 REFLOX RATIO L/D1= 1.500D 01
SIDE STREAM LOCATION= 6 1ST FEED PLATE LOCATION= 10 2ND FP LOCATION= 12 3RD PP LUCATION= 15
PEED BATES: 0.0 0.0 1.00D 02 PRODUCTS: 3.00p 01 0.0 BOTTOMS: 7.00D 01
FEED COMP. E-H2 AD HT N-D2 DT N-TZ2 APH APD
2.000000D-03 2.700000D-02 1.100000D-02 2.620000D-01 %.280000D-01 2.700000D-01 2.100D 00 4.895D 01
EQUILIBRIURM STAGE TEMPERATURES, DEG.K.. (FPROM L TO R IN ASCENDING ORDER OF PLATE NUMBER )
2.6272570 01 2.634425D 01 2.640111D 01 2.644841D 01 2.648960D 01 2.652685D 01
2.65615%D 01 2.659472p 01 2.662681D 01 2.665823D 01 2.668922Dp 01 2.671995D 01
2.675052Dp 01 2.678099D 01 2.681141D 01 2.682943D 01 2.684599 01 2.686183D 01
2.687749D 07 2.689339D 01 2.690989D 01 2.692730p 01 2.694592D 01 2.696607D 01
2.698808D 01 2.701232p 01 2.703917D 01 2.706903D 01 2.710230D0 01 2.713933D 01
SUMMATION OF LIQUID MOLE FPRACTIONS.....(PROM L TO B IN ASCENDIXG ORDER OF PLATE NUMBER )
9.9%9959D-01 9.999960D-01 9.999960D-01 9.999960D-01 9.999960D-01 9.9999600-01
9.99996 1D-21 9.999962D-01 9.999963D-01 9.999%65D-01 9.999967D-01 9.9999700-01
2.999972D-01 9.999976D-01 9.999979D-01 9.999978D-01 9.999977Dp-01 9.999976D-01
9.999975D-01 9.999974D-01 9.999974D-01 9.999974D-01 9.999974D-01 9.999974D-01
9.9999%74Dp-01 9.999975Dp-01 9.999976D-01 9.999977p-01 9.999979D-01 9.999980D-01
PLATE KO. N-R2 HD HT N-D2 DT N-T2 APH APD
1 6.6660887D-03 8.993839p-02 3.6227200-02 6.705535D-01 1.893902D-01 7.219742D-03 6.975D 00 8.102D
1 3.258143D-03 6.290812D-02 3.009365Dp-02 6.693171D-01 2.2427310-01 1.014989D-02 4.9760 00 8.129D
2 1.673004n-03 4.448503p-02 2.490649D-02 6.568752D-01 2.583108D-01 1.374942D-02 3.637D 00 8.083D
3 9.463258D-04 3.219247Dp-02 2.066388D-02 6.368059D-01 2.912593p-01 1.8132100-02 2.737D 00 7.985D
4 6.159298D-04 2.410610D-02 1.726923D-02 6.117287D-01 3.228553D-01 2.342472D-02 2.1300 00 7.852D
5 4.6591110-04 1.883408D-02 1.452290D-02 5.835429D-01 3.528001D-01 2.970415D-02 1.718D 00 7.694D
6 3.971519D-04 1.541179D-02 1.250353p-02 5.536295D-01 3.807539D-01 3.729408D0-02 1.435Dp 00 7.517D
7 3.647253D-04 1.3189120-02 1.088229Dp-02 5.230017D-01 4.064010D-01 4.616113D-0< 1.240D 00 7.328D
8 3.484636D-04 1.173639D-02 9.627957D-03 4.924084D-01 4.293685D-01 5.651024D-02 1.103D 00 7.130D
9 3.393807D-04 1.077370D-02 B.657426D-03 4.624045D-21 4.493456D-01 6.847937D-02 1.005D 00 6.925D
10 3.3349565-04 1.012089D-02 7.904129D-03 4.333978D-01 4.660503D-01 8.219340D-02 9.346D-01 6.715D
n 3.29%0510D-04 9.663074D-03 7.315723D-03 4.056807D-01 4.792541Dp-01 9.775738D-02 8.818D-01 6.501D
12 3.252727Dp-08 9.327616D-03 6.851628D-03 3.7945390-01 4.887924D-01 1. 152492p-01 8.415D-01 6.285D
13 3.218186D-04 9.0689390-03 6.480764Dp-03 3.548431D-01 4.945732D-21 1.3471220-01 8.097D-01 6.067D
14 3.185371D-04 8.858639D-03 6.179568D-03 3.379141D-01 4.965813D-01 1.5614790-~01 7.8380-01 5.846D
15 3.153607D-04 B.679141D-03 5.930355D-03 3.106846D-01 4.948809D-01 1.795096D-01 7.620D-01 5.625D
16 1.587734D-04 6.172007D-03 4.961278p-03 3.008u481D-01 5.054603D-01 1.823995D-01 5.725D-01 5.567D
17 7.368B36D-05 4.,373131p-03 4.132155D-03 2.898679D-01 5.159006D-01 1.856465D-01 4.332p-01 5.500D
18 3.987660D-05 3.0875360-03 3.426267D-03 2.778741D-01 5.261799D-01 1.893923D0-01 3.297D-01 5.425D
19 1.989576D-05 2.171995D-03 2.827785D-03 2.649684D-01 5.362102D0-01 1.938018D-01 2.520D-01 5.342D
20 9.8968%0D-06 1.522121D-03 2.3222270-01 2.512361D-01 5.458372D-01 1.990724D-01 1.932p-01 5.249D
21 4.907681D-06 1.062279D-03 1.896615D-03 2.367541D-01 5.548378D-01 2.054443D-01 1.484D-01 5.147D
22 2.425502D-06 7.3792u48D-04 1.539488p-03 2.215959D-01 5.629140D-01 2.132102p-01 1.141D-01 5.034D
23 1.194370D-06 5.098736D-04 1.240817p-03 2.058372p-01 5.696862D-01 2.227247T0-01 8.765D-02 4.909D
24 5.857146D-07 3.500723D-04 9.918929D-04 1.895582p-01 5.7u6B864D-C1 2.344128D-01 6.776D-02 5,771D
25 2.858456D-07 2.3849383D-04 7.851923D-04 1.728478D-01 5.773531D-01 2.487751D-01 5.121D~02 4.616D
28 1.386626D-07 1.609020D-04 6.142483D-04 1.558064D-01 5.770308D-01 2.663876D-01 3.877p-02 4.4434D
27 6.671962p-08 1.071714D-04 4.735226D-04 1.385492D-01 5.729777p-01 2.878926D-01 2.9G4D-02 4.251D
28 3.171516D-08 7.015022D-05 3.582878D-04 1.212085Dp-01 5.643853D-01 3.139777p-01 2.1430-02 G.034D
29 1.477161D-08 4.478868D-05 2.645192D-04 1.035381D-01 5.504153D-01 3.4533730-01 1.547D-02 3.792D
30 6.619140D-09 2.753310Dp-05 1.887950D-04 8.691281D-02 5.302561D-01 3.8261472-01 1.082D-02 3.521D

APT
4.895D 01
APT

01 1.200D
01 1.373¢
01 1.554D
01 1.741D
01 1.935D
01 2.135D
01 2.339D
01 2.548D
01 2.760D
61 2.975D
01 3.192D
01 3.410D
01 3.631D
01 3.852D
01 4.075D
01 4.299D
01 4.376D
01 4.457D
01 4.542D
01 4.633D
01 4.732D
01 4.u38D
01 4.954D
01 5.0682D
01 5.223D
01 5.378D
01 5.552D
01 5.746D
01 5.964D
01 6.207D
01 6.478D

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
G1
01
01
01
01
01
01
01
01
01
01
01
01
01
[th]
01



Table 15.

ISOTOPIC SEFARATION
NUMBER OF THEORETICAL STAGES= 30 REFLUX RATIO L/D1=
SIDE STREAM LOCATION= 6

FEED RATES:

FEED COMP.N-H2

2.000000D-013

EQUILIBRIUM STAGE TEMPERATURES,

2.754899D 01
2.783524D 01
2.801257p 01
2.8129C6D 01
2.823307D 01

AT PT=
0.0
HD
2.700000D-02

2.761994D 01
2.786708D 01
2.804034D 01
2.814387D 01
2.825616D 01

2.000D 03

Effect of Operating Pressure

1ST FEED PLATE LOCATION=

1.0GD 02

HT
1.100000D-02

TORR,

N-D2
2.620000Dp-01

AFTER NUMBER OF ITERATIONS=
1.500D 01
10 2ND FP LOCATION= 12
PRODUCTS: 3.00p M 0.0

CT
4.280000D-01

DEG.K.. (FROM L TO R IN ASCENDING OBDER OF

2.767668D 01
2.789759p 01
2.806786D 01
2.815928Dp 01
2.828179D 01

2.772391D 01
2.792717p 01
2.808448D 01
2.817559D 01
2.831035p 01

2.776480D0 01
2.795608D 01
2.809981D 01
2.819312D 01
2.8342200 01

SUMMATION OF LTQUID MOLE FRACTIONS..... (FRCM L TG R IN ASCENDING ORDER OF

9.999987D-01
9.999989D~01
9.999992p-01
9.999993Dp-01
9.999992D-01

9.999987D-01
9.999989D-01
9.999993D-01
9.999993D-01
9.999992p-01

9.999988D-01
9.999989p-01
9.999994D-01
9.999992D~-01
9.999993D-01

9.999988D-01
9.999990D-01
9.999994D-01
9.9999920-01
9.999993D-01

9.999988D-01
9.999991D-C1
9.999993D-01
9.999992n-01
9.999993n-01

3RD FP LOUCATION= 15

BOTTOMS:

N-TZ
2.700000D-u1

PLATE NUMBER )

2.780 1450 u1l
2.798451D 01
2.811451D 01
2.8212170 01
2.837767L 01

PLATE NUMBER )

9.999988D-01
9.9999910-01
9.9999930-01
9.999992L-01
9.9999540L-01

7.00D 01

APH
2. 100D 00

PLATE NO. N-H2
1 6.666680D-03
1 3.420388D-03
2 1.835295D-03
3 1.071589D-03
4 7.065976D-04
5 5.325693D-04
(3 4.490998Dp-04
7 4.0H2649D-04
B 3.874051D-04
9 3. 75884 7D- 04
10 3.687390D-04
11 3.636597D-04
12 3.595758D=-04
13 3.559900b-04
14 3.526710D=-04
15 3.4495107D-04
16 1.867573D-04
17 9.952323p-05
18 5.289861D-05
19 <. B04437p-05
20 1.482H67D=-05
21 7.8195509D-06
22 4.1105%83D-06
23 2.153790n=-C6
24 1.124169D=-06
25 5.840375D-07
26 3.016125%D-07
27 1.5448760-07
28 7.814643D=-08
29 3.871964D-08
30 1.846K409D-08

HD
B.988335D-02
6.415974D--02
4.6280140-02
3.4049478D-02
2.5901200-02
2.043983D-02
1.681673D-02
1.441462D0-02
1.281544D-02
1.174010D-02
1. 100441D-02
1.048791D-02
1.011248p-02
9.8277768D-03
9.60160u4Dp-03
Y.4134640-03
6.9181580:-03
5.067547D-03
3.700526D-013
2.6931920-03
1.953151Dp-03
1.4109400-013
1.01467370-03
7.2601310=-04
5. 162149D-404
3.6421354D~-04
2.545131D-04
1.7559610-04
1.190875D-04
7.882683D-05
5.031406D-05%

HT
3.601037D-02
3.0140993p-02
2.515703p-02
2.105232p-02
1.774068D0~02
1.510642D0-02
1.303103D-02
1.140606D-02
1.013794D-02
9, 1489370-03
B.3760510-03
7.769153D-03
7.288915D0-03
£.904857D-03
6.593561D-03
b.3372220-03
5.4081400-03
4.5496364D-03
3.890168D-03
3.278045L~03
2.749148D-03
2.273491p-03
1.9020250-03
1.56b042D-03
1.2401430-03
1.036167D0-03
8,291248D-04
6.541266D-04
5.0hY039D-04
3.437403D-04
2.581640150-04

N-D2

6.4102510-01
6.372923Dp-01
6.240449D-01
6.043652D-01
5.805369D0-01
5.5422520-01
5.266380D-01
4.986515D0-01
4.709002D-01
4.4384130-01
4.177591D-01
3.929966D-01
3.695730D-01
3.476263D-01
3.271766D-01
3.082269D-01
2.999357D-01
2.5657420-01
2.802300p-01
2.6896E4D-01
2.568B4080-01
2.438912p-01
2.301614D-01
2.1569438D0-01
2.005401D-01
1.847558D-01
1.684131D-01
1.516004D-01
1.3442710-01
1.176273p=-01
9.956260D=02

DT
2.1545800-01
2.501161D-01
2.831668D-01
3.1443220-01
3.4373990-01
3.709043D-07
3.957264D-01
4.180038p-01
4.375430D-01
L.541723D-01
4.677524D-01
4.781856D-01
4.854212D-01
4.894599D-01
4.9035490-01
4.882117D-01
4.9723220-01
5.061225D-01
5.148689D-01
5.234028D-01
5.316006D-01
5.392793D0-01
5.4619180-01
5.520194D-01
5.963660D-01
5.587523D-01
5.586142D=-01
5.5530720-01
5.481191D0-01
5.362968D-01
5.190882D-01

N=-i2
1.0925200-02
1.4d70510-02
1.495150 1D~V e
2.4983900-04
3.137470b-02
3.879176D-02
b.735672D-02
5.7115790-us
b.Bll005D-ud
8.0721530u-vs
9.4697200-ud
1.101971D-01
1.4723950=01
T.45d4210=-01
1.054200u=01
1l.d74b110-01
1.903190D-01
1.9353950-01
1.9745730L-01
2.07ue35D=u1
2.068415D-01
2.1311720-01
2.207499D-01
2.2999100-01
2.4129040-01
2.5509049D-u1
2.718087D-0v1
2.92206450-01
3. toBs?7D-01
3.4621330-01
3.81W170D-u1

APH
6.9610D
5.057D
3.755D
2.865D
2.253D
1.831D
1.5370
1.332D
1.186D
1.0820D
1.006D
9.492D
9.060D
8.722D
B8.450D
8.2250D
6. 350D
4.932n

APD
4.895D 01

00
G
00
00
00
a0
00
00
no
00
00
=01
=01
-0
-01
-01
-01
-01

3.848D-01

3.014D
2. 366D

-01

-01

1.860D-01

1.462D
1. 148D
8.993D
7.008D
5.421D
4.150D
3.131D
2.313D
1.659D

-01

-01

-02
-02
-02
~-02
-02
-02
-02

APD
7.937D
7.944D
7.988D
7.786D
7.654D
7.499D
7.329D
7.149D
6.961D
6.768D
6.572D
6.373D
6.173D
5.973D
5.772D
5.570D
5.520D
5.462D
5.395D
5.320D
5.236D
5.142D
5.038D
4.9210p
4.790D
4.6413D
4.478D
4.293D
4.085D
3.352D
3.991D

APT
4,895D 01

01
01

03z
01
01
01
01
01
01
01
01
01
01
01
01
01
91
01
01
01
01

01
01
01
01
01
01
01
01

APT
1.367D
1.550D
1.737D
1.927D
2.121D
2.318LC
2.517D
2.718D
2.921D
3.124D
3.3280
3.532D
3.736D
3.940D
4.144D
4.3u7D
4.416D
4.489D
L.566D
4.6500D
4.740D
4.339D
4.944D
5.068D
5.201D
5.350D
5.5160D
5.702D
5.911D
6.1460
6.407D

8¢



Table 16.

ISOTOPIC SEEARATINYN AT PT=

NUMBER OF THIORETICAL STAGES=
SIDE STREAM LOCATION= 6

FEED RATES:

FEED CCFMP.N-H2

2.000000D-03

EQUILTBRIUM STAGE TEMPERATURES,

2.861130D 01
2.8893930 01
2.906272D 01
2.917187D 01
2.927105p 01

0.0

HLC
2.700000D-02

2.868126D 01
2.R92477D 01
2.908856D 01
2.918593D 01
2.929323Dp 01

2.500D 03
30

Effect of Operating Pressure

1.000 02

HT
1.100009D-02

TORR,
REFLUKX RATIO
1ST FEED PLATE LOCATION= 10
PRODUCTS:

AFTER NUMBER OF ITERATIONS=

L/D1=

N=-D2
2.620000D-01

1.500Dp 01
2ZND FP LOCATION= 12
3.00p 01 0.0

DT
4.280000D-01

DEG.K.. (PRCM L TO R IN ASCENDING CRDER OF

2.873753D 01
2.895409D 01
2.911405D 01
2.920056D 01
2.9317900 01

2.87R443D 01
2.898230D 01
2.912968D 01
£.921609D 01
2.934542Dp 01

2.482489D 01
2.900969D 491
2.914437D 01
2.9232810 01
2.937615Dp 01

SUMMATICN OF LIQUID MOLE PPACTIONS.....(FROM L TO R IN ASCENDING CRDER OF

9.999996D-01
9.999997D-01
9.999998D-01
9.999933D-01
9.999998n-01

PLATE NO.

N-H2

9.999996D~-01
9.999997D-01
9,999993D-01
9.999998Dp-01
9.999993D-01

HD

9.999996D-01
9.999997D-01
9.3999998D-01
9.999998D~01
9.999998D-01

HT

9.999%996D-01
9.999997D-01
9.999998D-01
9.999998D-01
9.999998D-01

N-D2

9.999996D-01
9.999997D-01
$.999998D-01
$.999999D-01
9.999998D-01

DT

JRC FP LGCATIUNK= 15

1

CRNANE WN -

6.666591D-03
3.546679D-03
1.966944D-03
1.1770565D-03
7.852209D-04
5.913971n-04
4.9514%1D-0u
4.466437D-04
4.213897Dp-N4
4.074299D-0u
3.989634D-04
3.931852p-04
3.BB7425D-04
3.8u49831D-04
3.815923D-04
3.784174D-04
2.113280D-0u4
1.177306D-04
6.543439D-05
3.628357D-05
2.007111D-05
1.107457D-05
6.093582D-06
3.342345D-06
1.826510D-06
9.935912D-07
5.372708D-07
2.880R96D-07
1.525200D-07
7.907110p-08
3.947249D-08

8.9817020-02
6.510465D-02
4.7675190-02
3.5606580-02
2.735624D-02
2.176405D-02
1.799200D-02
1.545090D-02
1.373426D-02
1.256568D-02
1.175922D-02
1.119097D0-02
1.077898D-02
1.046940D-02
1.022707D-02
1.002913D-02
7.552273D-03
5.670089D-03
4.244216D-03
3.166972p-03
2.355154D-03
1. 744824D-01
1.287055D-03
9.4u45366D-04
6. 888995D-04
4.986237D-04
3.574223D-04
2.529935D-04
1.760632D-04
1.196523p-04
7.851774D-05

3.578689D-02
3.013903D-02
2.532726D-02
2.134255D-02
1.810633D-02
1.551354D-02
1.345553D-02
1.183210D-02
1.055598D-02
9.553937D-03
8.766094D-03
8.144335D-03
7.6505530-013
7.254908Dp-03
6.934257D-03
6.670805D-013
5.776262D-03
4.982173Dp-03
4.280062D-03
3.661324p-03
3.117620D0-03
2.641088D-03
2.224461D-03
1.861100D-03
1.545003D-03
1.2707800-03
1.033620D-03
8.292441D-04
6.538648D-04
5.041322p-04
3.770E867D-0U4

6.1828150-01
6.130815D-01
5.9956u46ND-01
5.804510D-01
5.577710D-01
5.330110D-01
5.072487D-01
4.812607D-01
4.556033D-01
4.30670uD-01
4.0673%2D-01
3.839798D-01
3.6251720-01
3.4240730-01
3.236697D-01
3.062932Dp-01
2.990326D-01
2.907637D-01
2.815477D-01
2.714271p-01
2.604322D-01
2.485867D-01
2.359113D0-01
2.224281D-01
2.081639D-01
1.931544D-01
1.774478D-01
1.611094D-01
1.4422630-01
1.269117D-01
1.093084D-01

2.3482390-01
2.6876690-01
3.006185D-01
3.302672p-01
3.57613%D-01
3.825736D-01
4.050273Dp-01
4.268735D-01
4.420143D0-01
4.563695D-01
4.678838D-01
4.765329D0-01
4.823278D-01
4.8%3164D-01
4.A855840D-01
4.332523D-01%
4.912297Dp-01
4.990833Dn-01
5.068021D-01
5.143288D-01
5.215583D-01
5.283336D-01
5.3448090-01
5.396029D-01
5.434726D-01
5.456277D-01
5.u455682D-01
5.427179D0-01
5.364338D-01
5.260258D-01
5.107894D-01

BOTTONS: 7.000 01
N-T2 AbPd ADD
2.7000000D-01 4. 100D 00 4.A895Dp 01
PLATE NUMBER )

2.896860940L 01

2.908u50 v1

2.915808p 01

2.925103D 01

2.9410420 01

PLATE NUMUER )

9.9999%0-01

9.999997L-01

9.999998u-91

9.9999340-01

9.996998L-01

H-re APH APC

T.46c304L-02 6.947D N0 7.806D
1.9301240-02 5. 117D 00 7.8000D
2.4847210-02 3. 8470 00 7.737D
3.11555Tb-uc 2.2650 00 7.634D
J.b830l04b-UL 2.352D 00 7.50130D
R.654n3sb-vs 1.923p 00 7.352D
S.578128u-02 1.622D 00 7.188D
h.bl13blob-ud 1.409D N0 7.014n
7.76707cD-02 1. 257D 00 6.835D
9.u433030-02 1. 147D 00 6.651D
1.0445080=-01 1.066D 00 h.UKKD
1.1975880-01 1.006D 00 6.278D
1.4633070-21 9.604D-01 6,.091D ¢
1.54716095L-01 9.247D-01 5.903D ¢
1.7326330-u1 B.962D-01 5.7160D
1.9237620-01 8.728D-01 5.529D
1.901978D-01 6.876D-01 S.UBUD
1.993830D-01 5.4440-01 S5.431p
2.0306U5D-01 4.328p-01 5.31710
2.073736D-01 3.450D0-01 5. 302D
2.1251970-01 2.7560-01 5.224D
2.1808270-01 2.204D-01 5.136D
2.261302L-01 1.762D-01 5.038D
2.15%0000-4J1 1.406D-01 4.927D
2.4612780 01 1.119D-01 4.8¢2
2.5944750-01 8.857Dp-02 4.662D
2.7559250-01 6.961D-02 4.504D
2.950922,-01 5.4140-02 4.3260
1, 185098b-01 4.151D-02 4.125D
3.4b4387D-01 3.120D0-02 3.9000
3. 794466D-01 2.278p-02 3.6470D

APT
4.895n

0%

01

01

APT
1.499D
1.688D
1.878D
2.070D
2.262D
2.456D
2.650D
2.845D
3.0u40D
3.23uD
3.629p
3.621D

3.813p ©

4.005D
4.195D
4.383D
u.4u7Tp
4.514D
4.5R6D
4.664D
4.749D
4.8u42D
4,945D
5.09%9D
5.186D
5.329D
5. 4R9p
5.669D
5.871D
6.097D
6.350D



Table 17.

ISOTOPIC SEPARATION AT

Analytical Results for Multifeed Columms

PT= 1.000D 03 TORR, AFTER NUMBER OF ITERATIORS= 15

NOMBER OF THEORETICAL STAGES= 30 REPLUX RATIO L/DI= 1.500D 01

SIDE STREAM LOCATION= 6 1ST FEED PLATE LOCATION= 10 2§D PP LOCATIOK= 12 3RD FP LOCATION= 15

FEED RATES: 1.50D 00 8.85D 01 1.00D 07 PRODUCTS: 1.80p0 01 0.0 BOTTOMS: 8.200 01

FEED COMP.N-H2 HD HT W-D2 oT N-T2 APH
1.000000D-04 5.000000D-03 5.000000D-03 2.500000D0-01 4.899000D-01 2.500000D0-01 3.755D 00
8.000000D-03 3.198990D-02 3.194160D-02 9.2075000-01 7.326180D-03 6.5305200-08 3.755D 00
2.000000D-03 2.700000D-02 1.100000D-02 2.620000D-01 &.280000D-01 2.700000D-01 3.755p 00

EQUILIBRIOM STAGE TEMPERATURES,
2.438097D 01
2.457454D 01
2.463272Dp 01
2.467357D 01
2.469383D 01

2.424160D 01
2.456256D 01
2.861615D 01
2.467032D 01
2.468949D 01

2.445305D 01
2.458433D 01
2.465387D 01
Z.4a79u50 01

2.469951D 01

DEG.K..(FROM L TO B IN ASCEESI®G ORDER
2.489680D 01
2.459292Dp 01
2.465880D0 01
2.467966D 01
2.476750D0 01

2.4526180 01

2.466304D 01
2.468269D 01
2.471946D 01

GF PLATE NOUMBER )
2.454708D 01
2.459651D 01 2.459919D 01
2.466684D 01
2.468589D 01
2.473817D 01

SUNMATION OF LIQUID MOLE FRACTIOMNS.....(FROM L TO B IN ASCENDING ORDER OF PLATE NUMBER )

1.000000D 00
1.000000D 00
1.000000Dp GO
1.000000D 00
1.000000D 00

PLATE NO.

e e
N A NEWN 2 OOONONEWN O

-)
[ )

NN N -
W Oow

NN
~oaunE

W
cCwx

N-H2

4.0u5249p-02
1.249230D0-02
4.288508D-03
1.946941D-03
1.284225D-03
1.095197D-03
1.039319p-03
1.021184Dp-03
1.014064D-03
1.010361D-03
1.007814D-03
1.007849D-03
1.007379D0-03
3.836968D-04
1.58094 9D~ 0k
7.660879D-05
2.82080y0-05
1.557868Dp-05
3.81608up-06
1.402251D-06
5.149718p-07
1.890173D-07
6.933973Dp-08
2.542216D-08
9.314288D-09
3.409434D-09
1.246036D-09
4.539225D-10
1.641214D-10
5.820672D-11
1.955957D-11

1.000000D 00
1.000000D 00C
1.000000Dp O
1.000000D 00
1.000000D 00

1.695094D-01
1.2677210-01
9.352417D-02
6.975669D-02
5.336576D-02
&.227012D-02
3.483939Dp-02
2.989395Dp-02
2.661216D-02
2.443387D-02
2.298205D-02
2.209331p-02
2.150508D-02
1.8840730-02
1.650245D-02
1.4442835-02
1.239247D-02
1.060344D-02
9.0u44957D-03
7.689330D0-03
6.5116590-03
5.4239725Dp-03
4.60375.. 03
3.836421D-03
3.1723540-03
2.597563p-03
2.100620D-03
1.670925D-03
1.299360D-03
9.780184D-04
7.0018u8D~-04

1.000000D 00
1.000000D0 00
1.000000D 00
1.000000D 00
1.0C00090D 00

AT
1.165419D0-01
1.062158D-01
9.389763D-02
B8.219412p-02
7.1912500-02
6.3212200-02
5.600757D-02
5.012250D0-02
4.535740D-02
4.151936D-02
3.843503D-02
3.614140D-02
3.432096D-02
3.335758D-02
3.2224730-22
3.089122p-02
3.005390D-02
2.914247D~-02
2.815851p--02
2.710267D-02
2.5975010-02
2.477512Dp-02
2.350206D-02
2.215440D-02
2.073006D-02
1.922615D-02
1.763874D-02
1.596256D-02
1.4190660-02
1.231433D-02
1.032386D-02

1.000000D 00
1.000000D 00
1.000000D 00
1.000000D 00
1.000000D 00

¥-D2
6.708856D-01
7.509188D-01
8.035947D-01
8.401605D-C1
B8.660520D-01
8.843478D-01
B.970459D-01
9.0552400-01
9.1073730-01
9.1332770-01
9.136956D-01
9.166793D-01
9.188774D-01
9.162239n-01
2.088280p-01
8.944510D0-01
8.972602D-0C1
B8.998u66D-01
9.0224384D-01
9.U4u857D-01
9.065646D-01
9.084759D-01
9.101884D-01
9.116380D-01
9.1270790-01
9.1319590-01
9.127602D-01
9.1082770-01
9.064429D-01
8.980240D-01
8.829861D-01

1.000000D 00
1.000200D 00
1.000000D 00
1.000000D 00
1.000000D Q0

DT
2.516199Dp-03
3.443055D-03
4.448369D-03
5.570041D-03
6.837205D-03
8.277352D-013
9.919769D-03
1.179682D-02
1.394429p-02
1.6401360-02
1.921010D0-02
1.941499Dp-02
1.963868D-02
2.445175D0-02
3.169392D-02
4.2508317Dp-G2
4.261062D-02
4.271877Dp-02
4.284120D-02
4.2989u2p-02
4.318021D-02
4.343865D-02
4.380245p-02
4.432848D-02
4.510248D-02
4.62%331D-02
4.797361D-02
5.054889p-02
5.439631D-02
6.011137D-02
6.851082D0-02

1.000000D 00
1.000000D GO
1.000000D 00
1.000000D 0O
1.000000D 00

N-T2
9.443035D-05
1.578902D-04
2.4664510-04
3.717446D-04
S.483105D-04
T7.9731780-04
1. 148066D-03
1.6415100-03
2.334790D-02
3.307389D-03
4.669425D-0G3
4.663142D0-03
4.650523D-03
6.742354D-03
1.059284D-02
1.7630300-02
1.765462D-02
1.76783 :D-02
1.77030&D-02
1.77315°D-02
1.776800D-02
1.782043p-02
1.790318D-02
1.8042030-02
1.8287380~-02
1.872706D-02
1.952679D-02
2.098992p-062
2.367076D-02
2.857231D-02
3.7479G90-02

APH
1.835D
1.290D
9.800D
7.7920
6.392D
5.384D
4.646D
4.103D
3.700D
3.399D
3.172D
3.013D
2.892D
2.64BD
2.452D
2.274D
2.1250
1.988D
1.861D
1.740D
1.624D
1.%130
1. 405D
1. 300D
1.195D
1.09%D
9.870D
B.B17D
7.745D
6. 646D
5.5121:

APD
8.887D 01
8.887D 01
8.887D 01
APD
o1 7.569D
01 8.160D
00 B.526D
00 8.778D
00 B.962D
00 9.096D
00 9.194D
00 9.264D
00 9.310D
00 9.337D
00 9.348D
00 9.374D
00 9.394D
00 9.379D
00 9.329D
00 9.229D
Q0 9.248D
00 9.265D
00 9.282D
00 9.298D
oo 9.334D
00 9.329D
oo 9.344D
00 9.357D
00 9.368D
00 9.376D
=01 9.378D
-01 9.369D
-01 9.343D
=01 9.286D
~-01 9.176D

APT
7.379D 00

7.379D0 00
7.379D 00
APT
01 3.962D
01 5.499D
01 4.942D
01 4.425D
01 3.992D
01 3.654D
01 3.41°D
01 3.26CD
01 3.199
01 3.227D
01 3.349D
01 3.244D
01 3.163D
01 3.565D
01 4.255D
01 5.433D
01 5.399D
01 5.361D
01 5.32CD
01 5.278D
01 5.2350
01 5.193D
01 5.156D
01 5.128D
01 5.120D
01 5.147D
01 5.233D
01 5.425D
01 5.796D
01 6.479D
01 7.690D

0o
00
oo
00
00
00
00
00
00
00
0o
00
oo
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
0o
a0
00
L34]

0t



Table 18.

ISOTOPIC SEPARATION AT PT=

1.000D 03 TORE,

Analytical Results for Multifeed Columns

AFTZIR

NUMBER OP ITERATIONS= 15

NUMBER OF THEORZTICAL STAGES= 50 REPLOX BATIO L/D1= 1.500D 01
SIDE STREAM LOCATION= 6 15T FEED PLATE LOCATION= 20 2ND PP LOCATION= 25 3RD FP LOCATIGN= 30
FEED RATES: 1.50D 0C #8.85p 21! 1.00D 01 PROGDUCTS: 1. 800 01 0.0 BOTTOAS: 8. 200 01
FEED COMP.N-U1Z HD HT N-D2 N-T2 APH APD
1.000000D-04 5.000000D-03 5.000000D-03 2.5000000-01 4.899000D-01 2.500000D-01% 3.755D 20 4.887p 01
8.000000D-02 3.198990D-02 3.194160D-02 9.2075000-01 7.326180D-03 6.510520D-08 3.755D Q0 8.887D 01
2.000000D-03 2.700000D-02 1.100000D~-02 2.£2G000D-01 4.230000D-01 2.7000000-01 3.755D 00 8.887Dp 01
EQUILIBRIUM STAGE TEMPERATURES, DEG.K..(FROM L TO B IN ASCENDING ORDER OF PLATE KUMBER )
2.422811D 01 2.436773Dp 01 2.4344021D 01 2.448417D 01 2.451345Dp 01 2.853387D 01
Z.454842D Q01 2.455896D 01 2.456670D 01 2.457249D 01 2.457691D 01 2.458040p 01
2.458326D 01 2.458574D 01 2.458801D 01 2.459022D 01 2.u59252p 01 2.459504D 01
2.4597950 01 2.460163D 01 2.460116D 01 2.460078D 01 2.460025p 01 2.459952D 01
2.459854Dp 01 2.4671140 01 2.462091D 01 2.463116D 01 2.4604432D 01 2.466329D 01
2.u66681D 01 2.466986D 01 2.467258D 01 2.u467502p 01 2.467726D 01 2.467932D0 01
2.46812u4p 01 2.468304D 01 2.468477D 0% 2.4686460 01 2.468815D 01 2.468%91D 01
2.469180D0 01 2.469397D 01 2.469561D 01 2.470008D 01 2.470494D 01 2.471216D 01
2.,472339p 01 2.474139D 01
SUMMATION OPF LIQUID MOLE PRACTIONS.....(FROM L TO B IN ASCENDING ORDER OF PLATE NUMBER )
1.000000D 00 1.00000CD 00 1.000000D 00 1.000000D 00 1.0000000 00 1.000000D 00
1.0C0000D Q0 1.000000p 00 1.000000D 00 1.0000000 00 1.000000D 00 1.00000CGD 0O
1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 0O
1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 0%
1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.000000D 00 1.00000CS 0o
1.0600000p 00 1.000000D 00 1.000000D 00 1.000000D 00 1.00000CD 00 1.000200D 00
1.000000D 00 1.000000p 00 1.000000D 00 1.000000D 09 1.000000D DO 1.200000D 00
1.000000D 00 1.000000D 00 1.000000D OC 1.000000D 00 1.908500D 00 1.000000D 0O
1.000000D 0C 1.000000D 00
PLATE NO. N-H2 ET N-D2 DT N-T2 APH APD
1 4.045249D-02 1.715724D-01 1.2762170-01 6.598875D-01 4.631483D-04 2.722777D-06 1.900p 01 7.459D
1 1.252276D-02 1.287464D-01 1.167284D=-07 7-4126160-01 6.362529D-04 4.57166 16-06 1.353Dp 01 8.061D
2 4.307334D-03 5.526505D-02 1.035231D0-01 7 960723D-01 8.250275D-us T. 10895 -G 1.0372 0 gogu1n
3 1.956679D-03 7.12307%0-02 9.087568D-02 8.348895D-01 1.036596D-03 1.084500D-05 B8.301D 00 8.710D
4 1.289824D-03 5.459516p-02 7.970266D-02 8.631197D-01 1.276620D-03 1.0¢5394D-05 6.344Dp 00 B.311D
s 1.099230D-03 4.329795D-02 7.020859D-02 8.838202D-01 1.550624p-03 2.343016D-05 5.785D 00 9.062D
6 1.042876D-03 3.5712G670-02 6.2322780-02 8.990237D-01 1.864675D-0G3 3.386652D-G5 5.006D 00 9. 178D
7 1.0247330-03 3.0653800-02 5.586922p-02 9.101779D-01 2.225695D-013 4.862.355-05 4.429p 00 5.266D
g 1.017850D0-G3 2.729513D-02 5.064120D0-02 9.183347D-01 2.641649D-03 6-547447D-05 3.399D 00 9.333D
9 1.014569D-03 2.506991D-02 4.6436C8Dp-02 9.242583p-01 3.121695D-03 9.892841D-05 3.6770 00 J.384n
v i.012630D-03 2.359642D-02 4.307064D-02 9.285034Dn-01 3.6763665-03 1.4051630-04 3. 635D 00 9.421D
1 1.011305D0-03 2.261971D-02 4.038650D-02 9.314655D-01 4.3177550-03 1.992is&0-04 3.251D 00 9.449D
12 1.010316D-03 2.197047Dp-02 3.825047D-02 9.334270D-01 5.059745D-03 2.8203080-04 2.312r 00 9.469D
13 1.009532D-03 2.153665D-02 3.655251D-02 9.345842D-01 5.91524%0-03 3.988257D-04 3.005D 00 F.423D
14 1.008875D-03 2.124421D-02 3.520278D-02 9.3506920-01 6.9114530-903 5.634640D-04 2.923p 00 9.491D
15 1.008290p-03 2.104422p-02 3.412844p-02 9.349635D-01 8.060131D~-03 T.954206D-04 2.859 0C 9.495b
EF T e s eses e sees S8 nes ses
4o 1.6366700-09 2.332534D-03 2.008607p-02 9.160584D-01 4.3568330D-02 1.783973D-02 1.1212 ac 9.1391D
41 5.995076D- 10 1.961684D-03 1.912322p-02 $.171078D-01 4.392145D-02 1.788588D~ 0& . 054D 00 9.400D
42 2.195268D- 10 1.641596D-03 1.8111012=-02 9.180164D-5? 4.426789D-02 1.796 3152~ 9.876D-01 9.510D
43 8.035592p-11 7.365413D-03 1.704763D-02 9.i87035D-01 4.477246D-02 1. 8097&3»-“! 9.207D-0C1? 9.418D
au 2.939916D-11 1.1271720-03 7.593089Dp-02 9.190611D-G? 4.558198D-02 1.831887D-02 B.522n-01 9.424D
us 1.074734D-11 §.215985p-01 1.4758040-02 9.188603p-01 4.653447D-02 1.877552D-02 7. 840D-01 42746
L] 1.923664D- 12 T.44545040-04 1.352558D-02 9.177572D-01 4.2399925-02 1.9572900-04 7. 1350-01 9.423D
a7 T u280070-12 4. 2i5554p-00 1.222%04p-02 F. 1537 15D-01 5.0573910-02 2.301392D0-02 6.410D-01 9.410D
48 5.1529875-12 52553 1~0% 1. 086269D- ﬂ2 9.1014155-01 5.882583p-02 2.3731755-02 5. 667D-01 9.378D
49 1.2284585-13 3.“4&7‘5D-G% 2. 4195100-5 3.010802p-01% 6.058763p-C2 2.062594D-02 f.82310-01 9.315D

APT
7.3790 00
7.379D0 &G
7.379D 00
APT
01  6.405D
01  5.869D
01 5.2188 &
0% 4.597D
01  ©.051D
01 3.5%0D
01 3.213D
01  2.910D
01 2.67iD
4% 2.488D
01  2.351D
01 2.255D
01 2.19up
21 2.163D
6%  2.362D
51 2.189D
01 %.972D
%% 4.941D
01  4.915D
01  4.901p
1  4.908D
21 4.950D
% 5.0545
01 5.2632
01  5.856D
01 6.1359%

oo

1€
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APPENDIX

Fortran Listings
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PROGEAM TO CALCULATE NUMBER OF THEORETICAL PLATES FOR H2-ISOTOPES
MULTICOMPONENT ISNTOPIC SEPARATION RECIRCULATION ANALYSIS
IMPLICIT REAL*8 (A-H,0-2)

DIMENSION AEHF (3), APLCF(3), APTF(3), APH{S50), APD(S50), APT(50),
1T (50), V(50), X(50,6), XF1(6), XF2(6), XF3(6), Y(50,6), XC(50,6),
2PHITE (50), A2(6), B2(6), R3(6), B3(6), TITLE(9)

DIMENSION C1(6), C2(6), C3(6), Cu(6), C5(6), CX1(5.6), CX2(5,6),
iCX3(5,6), CX4(5,6), CX5(5,6), PT(5), VT(20), VP(20,6)
CCMMON/MISRA4/CX1, CX2, CX3, CX4, CX5, PT, VT, VP, NM1, M1, N1,
1NP1, IP, NC1, NR1
COMMON/MISRA3/APH, APD, APT, APHY, APDY, APTY, C1, €2, C3, C4, C5,
1TB, 1C, PHITP, VO

COMMCN/MISRA2/NP, M, INPUT, NF1, NF2, NF3, NS, NC, NTRL, NR,

1TERNT, ITR, T, XC; Y, D1, D2, XF1, XF2,; 4F3; Bl ®2, F3, ¥V, W,
2QC, CW

kk  okk Ak kk ok kk kk kk dkk  kok ok

* % ok

* % SIMPLIFYING ASSUMPTIONS * %

* % * %

sk dkok skk ok kk skok kok kok skok kk ok

MULTIEFLE FEED AND SIDE STHKEAM WITHDRAWAL

ASSUMES FEED AND SIDE STREAMS ARE SATURATED LIQUID
ADIRABATIC OPEERATION

MOLAR HEATS OF VAPORIZATION IS THE SAME FOR ALIL COMPONENTS
TISOTCEES OF HYDROGEN FCRM IDEAL MIXTURES

EQUILIBRIUM CONSTANTS ARE BASED ON VAPOR PRESSURE DATA
DISTIILATION COLUMN IS ASSUMED TOC HAVE PARTIAL CONDENSER

NUMBERING OF THEORETICAL STAGES STARTS FROM TOP OF THE COLUMN
Ak okk okk kok kk ok Kk kk kk kK Kok

* % * %
* % NOMENCLATURE * %
* % * %

% %k * %k % % Ak ¥ % * % * % % %k * %k 3 Kk % %k

A....NP X NP COEFFICIENT MATRIX

A(J,K)....MEMBERS OF MATRIX A

B....NP X 1 CONSTANT VECTCRRS

C1(I), C2(I),+~..-CN(I) POLYNOMIAL FITTING COEFFICIENTS

D1...TOP PRODUCT OR DISTILLATE FLOW RATE, MOLES/UNIT TIME

D2.... SIDE STREAM WITHDRAWL RATE, MOLES/UNIT TIME

F1, F2, F3....FLOW RATES OF FEEDS, MOLES/UNIT TIME
I....CCMEONENT I

J....PLATE OR THEORETICAL STAGE NUMBER

L.....LIQUID FLOW RATE, MOLES/UNIT TIME

L/D....REFLUX RATIO

NF1, NF2, NF3.....FEED PLATE LOCATIONS AT WHICH FEEDS F1, F2, AND
F3 RESPECTIVELY ENTER

NC....NUMBER OF COMPONENTS IN THE FEED MIXTURE

NS....SIDE STREAM WITHDRAYL LOCATION

NP....NUMBER OF THEORETICAL STAGES OR PLATES

PT.....COLUMN OPERATING PRESSURE, TORR

RK....CHEMICAL EQUILIBRIUM CONSTANT

TE....TEMPERATURE OF CHEMICAL EQUILIBRATOR, DEG. KELVIN
TB....TEMPERATURE CORRESPONDING TO THE BOTTOM PLATE, DEG. KELVIN
TC....TEMPERATURE OF THE TOP PLATE, DEG. KELVIN
T(J)....TEMPERATURE OF THE LIQUID ON PLATE J

VO, ...VAPOR FLOW RATE, MOLES/UNIT TIME

V(J)....VAPCR FLOW RATE AT PLATE J

VIT(L)....SATURATION TEMPERATURE OF VAPOR, DEG. KELVIN
VP(L,K)....VAPOR PRESSURE OF COMPONENT K AT TEMPERATURE VT (L),TORR
We... BOTTOM PRODUCT FLOW RATE, MOLES/UNIT TIME

X....NP X 1 SOLUTION VECTCRS
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10

15

20
25

30

40

70
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XD2....EXCESS DEUTERIUM ADDTITION TO CHEMICAL EQUILIBKATOR
XK(J,I)eo..PHASE EQUILIRRIUM CONSTANT OF COMPONENT I ON PLATE J
Y(J,I)....MOLE FRACTION OF COMPONENT I IN VAPOR PHASE ON PLATE J
4%k o e 8 o K ek o 3 ok ok e ok ok ok Kok 3ok dok ¢ %
READ INPUT DATA

READ 1100, TITLE

READ 1000, NP, M, INPUT, NF1, NF2, NF3, NC, NS, NTRL, NR, IPRNT
IF (M.LE.O0) GO TO 900

READ 1000, NM1, M1, N1, IP, NP1, NC1, NR1, KEQ, NPR, KOQEF

READ 2050, D1, D2, F1, F2, F3, TB, TD, VO, W

READ 2000, ( PT(L), L = 1, NR1 )

READ 20006, ( XF1(I), X = 1, NC)
READ 2000, ( XF2(I), I = 1, NC)
READ 2000, ( XF3{(I), I = 1, NC)

IF ( KCEF .LE. 0 ) GC TO 10

READ 15650, {{ CW(I) s C2(T), CB{TY» CHAT) , C5(T) Yo I = 15 WC )
GC TC 25

CONTINUE

READ 2000, ( VT(I), I = 1, NP1)

Do 15 K = 1, NC

READ 2000, { VP(I,K) , I = 1, NP1)
CONTINUE

CALL ECLYFT

DO 20 L = NPR, NPR

DO 20 K = 1, NC

C1(K) = CX1(L,K)
C2(K) = CX2(L,K)
C3(K) = CX3(L,K)
CU(K) = CX4(L,K)
C5(K) = CX5 (L,K)
CONTINUE

IF ( INPUT .LE. 0 ) GO TO 40

PRINT INPUT DATA

PRINT 1100, TITLE

PRINT 1000, NP, M, INPUT, NF1, NF2, NF3, NC, NS, NTRL, NR, IPRNT
PRINT 1000, NM1, M1, N1, IP, NP1, NC1, NR1, KEQ, NPR, KOEF

PRINT 4500, D1, D2, F1, F2, F3, TB, TD, VO, W

PRINT 4500, ( PT(L), L = 1, NER1 )

PEINT 1200

PRINT 4500, ( XF1(I), I = 1, NC )
PRINT 4500, ( XF2(I), I = 1, NC )
PRINT 4500, ( XF3(I), I = 1, NC )

IF ( KOEF .GT. 0 ) GC TO 35
PRINT 2025

DO 30 I =1, NP1

PRINT 1675, VT(I), ( VP(I,K), K
CONTINUE

PRINT 1300, PT(NPR)

PRINT 4100, ((C1(I), C2(I), C3(I), C4(I), €5(¢I) ), I = 1, NC )
CONTINUE

QC = 200.0D00 * D1

QW = 200.0D00 * W

ICASE = 0

CCNTINUE

IF ( ICASE .LE. 0 ) GO TO 80

READ 1100, TITLE

READ 1000, NP, M, INPUT, NF1, NF2, NF3, NC, NS, NTRL, NR, IPRNT
IF (M.LE.0O) GO TO 900

READ 2050, D1, D2, F1, F2, F3, TB, TD, VO, W

PRINT 1100, TITLE

PRINT 1000, NP, M, INPUT, NF1, NF2, NF3, NC, NS, NTRL, NR, IPRNT
PRINT 4500, D1, D2, F¥1, F2, F3, TB, TD, VO, W

1

1, NC)
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80 CCNTINUE
ICASE = 1
NFO = 1
L9 = NP - 10
RFX = (VO - D1 ) / DI

APHF (1) = XF1(1) + 0.5 % XF1(2) + 0.5 * XF1(3)
AEHF(2) = XF2(1) + 0.5 * XF2(2) + 0.5 * XF2(3)
APHF (3) = XF3(1) + 0.5 * X¥3(2) + 0.5 * XF3(3)
APDF(1) = 0.5 * XF1(2) + XF1(4) + 0.5 * XF1(5)
AEDF(2) = 0.5 * XF2(2) + XF2(4) + 0.5 * XF2(5)
APDF (3) = 0.5 * XF3(2) + XF3(4) + 0.5 * XF3(5)
APTF(1) = 0.5 * XF1(3) + 0.5 * XF1(5) + XF1(6)
ABTF(2) = 0.5 * XF2(3) + 0.5 * XF2(5) + XF2(6)
ABTF(3) = 0.5 * XF3(3) + 0.5 * XF3(5) + XF3(6)
HF = ( F1*APHF (1) +F2*APHF (2) +F3*APHF (3)) / (F1+F2+F3) *1.0D02
DF = ( F1%APDF (1) +F2%APDF (2) +F3*APDF (3)) / (F1+F2+F3) *1.0D02
TF = ( F1%APTF (1) +F2%APTF (2) +F3*APTF (3)) / (F1+F2+F3) *1.0D02

CALL MCDIST

IF ( NR .GT. 0 ) GO TO 510

IF ( ITR .LT. NTRL ) GO TO 550
510 CONTINUE

koo oK ok K sk ok ko okok Aok ok ok K ok ok ok ok ok * %
* ok * X

* % PRINT SUMMARY OF CALCULATIONS * ¥

ok * K

kk  kk  kk  dkok dkk kk kk  kk  kk k% Kk

PRINT 3400

PRINT 3500, PT(NPR), ITR

PRINT 3600, NP, RFX

PRINT 3650, NS, NF1, NF2, NF3

PRINT 3675, F1, F2, F3, D1, D2, W

PRINT 3700

IF ( F1 .NE. 0.0 ) PRINT 4600, ( XF1(I), I
IF ( F2 .NE. 0.0 ) PRINT 4600, ( XF2(I), I
IF ( F3 .NE. 0.0 ) PRINT 4600, ( XF3(I), I

1, NC ), HF,DF,TF
1, NC ), HF,DF,TF
1, NC ), HF,DF,TF

PEINT 1500

PRINT 4500, ( T(J), J = 1, NP )
PRINT 2700

PRINT 4500, ( PHITP(J), J = 1, NP )
PRINT 3800

PRINT 3900, NFO, ( Y (NFO,I), I
IF ( NP .GT. 30 ) GO TO 525
DO 520 J = 1, NP

520 PRINT 3900, J, ( XC(J,I), I
GO TO 550

525 CONTINUE
DO 530 J =1, 15

530 PRINT 3900, J, ( XC(J,I), I = 1, NC ), APH(J), APD(J), APT(J)
PRINT 3850
DC 535 J = L9, NP

535 PRINT 3900, J, ( XC(J,I), T

550 CCNTINUE
IF ( ITR .LT. NTRL ) GO TO 80

1, NC ), APHY, APDY, APTY

1, NC ), APH(J), APD(J), APT(J)

1, NC ), APH(J), APD(J), APT(J)

GC 1TC 70

900 Ss1IoP
Aok ok ok dok ke sk dkk dok ok ko k%
* % * %
% % FORMAT STATEMENTS * ¥
ok *

% * % * %k %* 3 %k * % * % * %k * %k * % * Xk
1000 FORMAT ( 1116 )
1020 FCRMAT ( '0', ' INPUT COEFFICIENTS TO CALCULATE ENTHALPIES, HL' )
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1025 FORMAT ( '0', ' INPUT COEFFICIENTS TO CALCULATE ENTHALPIES, HV' )

1100 FORMAT ( 9A8 )

1200 FCRMAT ( '0', ' FEED COMPOSITION' )

1300 FORMAT ( '0', ' POLYNOMIAL FITTING COEFFS. FOR EQLBEM. CONSTANTS AT
1 BT=', 4P1D10.0, * TORR' )

1400 FORMAT ( "1', ' CHECK CF INITIAL DISTRIBUTION COEFFICIENTS' )

1500 FORMAT ( '0', ' EQUILIBRIUM STAGE TEMPERATURES, DEG.K..(FROM L TO
1R IN ASCENDING ORDER OF PLATE NUMBER ) ' )

1600 FORMAT ( '0', ' DISTRIBUTION COEFFICIENTS' )

1650 FORMAT ( ( 4D18.6/1D18.6) )

1675 FORMAT ( 1P1D15.6, 1P6D15.6 )

2000 FCRMAT ( 6D12.6 )
2025 FORMAT ( '0', T35, ' TEMPERATURE/VAPOR PRESSURE DATA' )
2050 FORMAT ( 6D12.6 )

2700 FORMAT ( '0', ' SUMMATION OF LIQUID MOLE FRACTIONS.....(FROM L TO
1R IN ASCENDING ORDER OF PLATE NUMBER ) !

3400 FORMAT ( '1',' CRYOGENIC DISTILLATION OF HYDROGEN ISOTOPES FOR ANL
1/TEPR, .. B.MISRA.. ..NOVEMBER, 1975 !

3500 FORMAT ( '0', ' ISOTOPIC SEPARATION AT PT=', 1P1D12.3,' TORR, AFT
1ER NUMBER OF ITERATIONS=', 1I3 )

3600 FORMAT ( ' NUMBER OF THEORETICAL STAGES=', 1I3, ' REFLUX RATIO
1L/D1=', 1P1D12.3 )

3650 FORMAT ( ' SIDE STREAM LOCATION=', 1I3, ' 1ST FEED PLATE LOCATIO
1N=*, 1I3, * 2ND FP LOCATION=*, 1I3, * 3RD FP LOCATION=', 1I3 )

3675 FORMAT ( ' FEED RATFS:', 1P3D10.2, ' PRODUCTS:', 1P2D11.2, ' BO
1TTOMS:', 1P1D11.2 )

3700 FORMAT ( '0',' FEED COMP.N-H2',T24,'HD',T40,'HT',T53,'N-D2',T68,'D
1T*,T83,'N-T2', T95, 'APH', T107, 'APD', T119, 'APT' )

3800 FORMAT ('0', ' PLATE NO.',T15, 'N-H2',T29,'HD',T44, "HT',T59, ' N-D2°',
1775, 'DT', T89,'N-T2', T102, 'APH', T114, 'APD', T126, °'APT' )

3850 FCRMAT ( L & % %k %k % % K Kk o K XK %k % %k ik
1 3 o % %k * ok ok & o e A ¥ ok k ok 0 )

3900 FORMAT ( 1I6, 1P6D15.6 , 1P3D12.3 )

4100 FCRMAT ( 1P5D15.6 )

4500 FORMAT ( 1P6D15.6 )

4600 FORMAT ( 1P6D15.6, 1P3D12.3 )
END
SUBROUTINE POLYFT DETERMINES EQUILIBRIUM CONSTANTS BASED ON L.SQ
SUBROUTINE POLYFT
IMPLICIT REAL*8 (A-H,0-2)
DIMENSION A1(20,6), B1(20,1), CX1(5,6), CX2(5,6), CX3(5,6),
1CX4 (5,6), CX5(5,6), DC(20,6), PT(5), KV1(5), VT(20), VP(20,6),
2W1(5), XK(20,6), X1(5,1)
COMMON/MISRAL/CX1, CX2, CX3, CX4, CX5, PT, VT, VP, NM1, M1, N1,
1NE1, IP, NC1, NR1
THRESH = 1.0D-10

DC 100 L = 1, NR1
Do 100 K = 1, NC1
DO 20 I = 1, NP1
DO 20 J =1, IP
XK(I,J) = VBP(I,K) / PT(L)
B1(I,J) = XK(I,J)
20 CCNTINUE
Do 30 I = 1, NP1
DC 30 J= 1; I
DC (I,K) = XK (I,J)
30 CCNTINUE
DC 40 I = 1, M
Do 40 J = 1, W1
X0 = 3

A1(I,J) = VI(I) ** ( XJ - 1.0D00 )
40 CCNTINUE
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CALL MINFIT (NM1, M1, N1, A1, W1, IP, B1, IEREK, RV1)

DC S50 J =1, IP
pc 50 I =1, N1
X1(I,J) = 0.0D00
CONTINUE

pc 70 K1 = 1, N1
IF ( W1{K1) .LT. THRESH) GO TO 70

DO 60 I = 1, N1
Do 60 J =1, IP
X1(I,J) = X1(I,J) + A1(I,K1) * B1(K1,J) / W1(K1)
CONTINUE

CX1(L,K) = X1(1,1)
CX2(L,K) = X1(2,1)
CE3(1,K) = X1(3.1)
CX4(L,K) = X1(4,1)
CX5(L,K) = X1(5,1)
CONTINUE

RETUEN

END

SUBRCUTINE FOR SIMULATION OF MULTICOMPONENT DISTILLATION

SUBROUTINE MCDIST

IMPLICIT REAL*8 (A-H,0-2)

DIMENSION A (50,50), B(50,6),APH(50), APD(50), APT(50), DPHITP(50),
1T(50), Vv(50), X(50,6), XF1(6), XF2(6), XF3(6), ¥Y(50,6), XC(50,6),
2PHITP (50), TP(50), XK (50,6), C1(6), C2(6), C3(6), CL(6), C5(6)

COMMON/MISRA2/NP, M, INPUT, NF1, NF2, NF3, NS, NC, NTRL, NR,
1IERNT, ITR, T, Xc, Y, D1, D2, XF1, XF2, XF3, F1, F2, F3, V, W,
2Q0C, QW

COMMCN/MISRA3/RPH, APL, RPT, APHY, APDY, APTY, C1, C2, C3, C4, C5,
1TB, 10, PHITP, VO

COMMON/MISRA6/L0, L1, 12, L3, L4, L5, L6, L7, L8

ECUIVALENCE ( B(1,1), X(1,1 )

COMMON /F402/PIVOT (100) ,INDEX (100)

ITR = C

NFO = 1

L0 = NS - 1
L1 = NS + 1
12 = NF1 ~ 1
L3 = NF1 + 1
L4 = NF2 - 1
L5 = NF2 + 1
L6 = NF3 - 1
L7 = NF3 + 1
L8 = NP - 1

IF ( IPRNT .GT. 0 ) GO TO 50

DC 20 J =1, NP

X3 = J

X¥J = NP

DI = (TB ~ TD ) / XNJ

T (J) = TD + DT * XJ

DO 3¢ J = 1, NP

V(J) = VO

DO 40 I = 1, NC

DC 40 J =1, M

XK(J,I) = C1(I) + C2(I) * T(J) + C3(I) * T(J) ** (2.0DC0) +
1C4(I) * T(J) ** (3.0D00) + CS(I) * T(J) ** (4.0D0O0 )

CONTINUE

CCNTINUE

DC 60 L = 1, NC
B(NF1,L) = - F1 * XF1(L)
B(NF2,1) = - F2 * XF2 (L)
B(NF3,L) = - F3 * XF3 (L)
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CONTINUE
CCNTINUE
ITR = ITR + 1
DO 400 I = 1, NC
DO 90 J = 1, NP
XK(J,I) = C1(I) + C2(I) * T(J) + C3(I) * T{J) ** (2.0D00) +
1C4 (L) * T(J) ** (3.0D00) + C5(I) * T(J) ** (4.0D00 )
CCNTINUE
DO 110 J = 1, NP
pc 110 K = 1, NP
A(J,K) = 0.0
DC 120 K=1, M
PO 120 J = 1, NP
B(J,K) = 0.0
DO 140 J = 1, NFO
K =J
A(J,K) = - (V(I+1) + ( XK(J,I) - 1.0D00 ) * D1 )
A(J,K+1) = V(I+1) * XK(J+1,1)
CCNTINUE
DO 150 J = 2, LO
K=J
A(d,K) = = (V(J) * XK(J,I) + V(J+1) - D1)
A(J,K-1) = V(J) - D1
A(J,K+1) = V(J+1) * XK(J+1,I)
CONTINUE
DC 156 J = NS, NS
K=J
A(J,K) = - ( V(J) * XK(J,I) +# V(J+1) - D1 - D2 )
AWJ,K-1) = V(J) - D1
A(J,K+1) = V(J+1) * XK(J+1,I)
CCNTINUE
DO 160 J = L1, L2
K=Jd
A(J,K) = - (V(J+1)=-D1-D2+V (J) * XK(J,I) )
R(J,K=1) = V(J) - D1 - D2
A(J,K+1) = V(J+1) * XK(J+1,I)
CCNTINUE
DO 170 J = NF1, NF1
K=4J
A(J,K) = - ( V(J+1) - D1 - D2 + F1 + V(J) * XK(J,I) )
A(J,K=1) = V(J) - D1 - D2
A(J, K41 ) = V(J+1) * XK(J+1,1)
CONTINUE
DC 180 J = L3, L4
K =J
2(J,K}) = = (V(J+1) = C1 - D2 + F1 + V(J) * XK(J,I) )
A(J,K-1) = V(J-1) - D1 - D2 + F1
A(J,K+1) = V(J+1) * JYE(@d+1,1)
CONTINUE
DC 190 J = NF2, NF2
K =4
A(J,K) = = (V(J+1) = 01 - D2 + F1 + F2 + V(J) * XK(J,I) )
A(J,K-1) = V() - D1 - D2 + F1
A(J,K+1 ) = V(J+1) * XK(J+1,I)
CCNTINUE
DO 200 J = L5, L6
K=4J
A(J,K) = - ( V(J+1) - D1 - D2 + F1 ¢+ F2 + V(J) * XK(J,T) )
A(J,K-1) = V(J) - D1 -L2 + F1 + F2
A(J,K+1 ) = V(J+1) * XK(J+1,I)
CCNTINUE
DC 210 J = NF3, NF3
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K =4
A(I,K) = = (V(J) * XK(J,I) + V(J+1) + W)
A(J,K=1) = V(J) - D1 - D2 + F1 + F2
A(J,K+41 ) = V(J+1) * XK(J+1,I)

CONTINUE

pc 220 J = L7, L8

K=24a

A(J,K) = = ( V(J) * XK(J,I) + V(J+1) + W )

A(J,K=-1) = V(J) + W
A(J,EK+1 ) = V{Jd+1) * XK(J+1,I)

CONTINUE

DC 230 J = NP, NP

K=4J

A@,K) = = (W + V(J) * XK(J,T) )
A(I,K=1) = W + V(J)

CCNTINUE

DC 240 K =1, M

B(NF1,K) = - F1 * XF1(I)
B(NF2,K) = - F2 * XF2(I)
B(NF3,K) = - F3 * XF3(I)
CONTINUE

CALL MATINV (A,NP,B,M,DETERM,50)
IERNT = 1

DC 300 J = 1, NP
DO 3C0 K =1, M
XC(J,I) = X(J,K)
CONTIKUE

DO 420 J
TE(J) = T(J
DO 500 J
SUM = 0.0
SUMX = 0.0
SUMXC = 0.0
DO 430 I = 1, NC

IF ( X¢(J,I) .GT. 0.0D00 ) GO TC &30

XC(J,I) = 1.0D-10

IX = 1

SUMXC = SUMXC + XC(J,I)

DO 440 I = 1, NC

XC (J,I) = XC(J,I) / SUMXC

DO 450 I = 1, NC

SUMX = SUMX + XK(J,I) * XC(J, I)

FHITP (J) = SUMX

IF ( IX .GE. 1) GO TO 470

IF ( CABS(PHITP(J ) - 1.0D00 ) .LE. 1.0D-09 ) GO TO 490
CONTINUE

DG 480 I = 1, NC

SUM = SUM +XC(J,I) * ( C2(I) + 2.0 *C3(I) * TP(J) + 3.0 * Cu(I) *
1TE(J) ** (2.0D00) ¢ 4.0 * CS5(I) * TP(J) ** (3.0D00) )

DEHITE (J) = SUM

T(J) =TP(J ) + (1.0 - PHITP(J) ) / DPHITP(J)

TEMEERATURE LIMITS ARE SET AS A PRECAUTIONARY MEASURE

1, NP

| B |

1, NP

IF ( T(J) .LT. 20.0D00 ) T(J) = 20.0D00

IF ( T{J) .GT. 30.0D00 ) T(J} = 30.0D00

CONTINUE

IX = 0

CCNTINUE

APH(J) = ( XC(J,1) + XC(J,2) * 0.50 + XC(J,3) * 0.50 ) / PHITP(J)*
11.0D02

AED(J) = ( XC(J,2) * 0.50 + XC(J,4) + XC(J,5) * 0.50 ) / PHITP (J)*
11.0D02

APT(J) = ( XC(J,3) * 0.50 + XC(J,5) * 0.50 + XC(J,6) ) / PHITP(J) *
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11.0Dp02

500 CCNTINUE
po 505 J =1, NP
DO 505 I = 1, NC

Y(J,I) = ¥C(J,I) * XK(J,I)

505 CCNTINUE
APHY = (Y (NFO,1) + 0.50D00 * Y (NFO,2) + 0.50D00 * Y(NF(C,3)) * 100.0
APDY =(0.50D00 * Y(NFO0,2) + Y(NFO,4) + 0.50D00 * Y(NFO,5)) * 100.0
APTY =(0.50D00 * Y (NF0,3) + 0.50D00 * Y (NFO,5) + Y (NFO,6)) * 100.0
IF ( ITR .EQ. NTRL ) GO TO 600
GO TO 70

600 RETUEN
END



